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SECTI ON 00 01 15
LI ST OF DRAW NG SHEETS

The drawi ngs |isted bel ow acconpanying this specification forma part of
the contract.
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Site Plan
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SECTI ON 01 00 00
GENERAL REQUI REMENTS

1.1 GENERAL | NTENTI ON

A. Contractor shall conpletely prepare site for building operations,
i ncludi ng denolition and renoval of existing structures, and furnish
| abor and materials and performwork for NRM Proj ect 568-13- 206,
Exterior Building |Inprovenents as required by draw ngs and
speci fications.

B. Visits to the site by Bidders nmay be nade only by appointment with the
Medi cal Center Engineering Oficer.

C. NOT USED

D. Before placenent and installation of work subject to tests by testing
| aboratory retai ned by Departnent of Veterans Affairs, the Contractor
shall notify the VA Project Manager/COIR in sufficient tinme to enable
testing | aboratory personnel to be present at the site in tine for
proper taking and testing of specinmens and field inspection. Such prior
notice shall be not |ess than three work days unl ess ot herw se
desi gnated by the VA Project Manager/ COTR

E. Al enployees of general contractor and subcontractors shall conply with
VA security managenment program and obtain perm ssion of the VA police,
be identified by project and enpl oyer, and restricted from unauthorized
access.

F. Prior to conmencing work, general contractor shall provide proof that a
OSHA certified “conpetent person” (CP) (29 CFR 1926.20(b)(2) who has the
30-hour OSHA certification for Construction Safety will maintain a
presence at the work site whenever the general or subcontractors are
present.

G Training:

1. Al enployees of general contractor or subcontractors shall have the
10- hour OSHA certified Construction Safety course and /or other
rel evant conpetency training, as deternmined by VA CP with input from
the ICRA team Final approval of the equivalent training in |lieu of
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06- 11
the 10-Hour OSHA certification will be nade by the Engi neering
Program Manager .

2. Submit training records of all such enployees for approval before the
start of work.

1.2 STATEMENT OF BID | TEM S)

A

I TEM I, BASE BI D

Buil ding 12: Renoval of |ead paint on exterior fasciae, dorners and
roof overhang surfaces of building 12, and re-panting of these surfaces.

Buil ding 11: Abatenment of existing exterior |ead paint cedar shingles
on the building 11 ranp and re-painting of these surfaces, |ead paint
abat enent of wi ndows and re-painting of w ndows, re-glazing of w ndows
and repl acenment of existing stormw ndows.

Building 1: Concrete entry work in front of Building 1 which includes
re-gradi ng, concrete replacenent, electrical and earthwork. Wrk

i ncl udes abat enent of |ead paint on exterior surfaces and re-painting of
these surfaces. The work al so includes abatenment of |ead paint w ndow
trimand repainting of trim re-glazing of existing w ndows and

repl acement of existing stormw ndows.

I TEM 11, DEDUCT ALTERNATE 1

All work in Item]| Base Bid mnus all work associated with Building 11

1. 3 SPECI FI CATI ONS AND DRAW NGS FOR CONTRACTOR

Contractor is responsible for printing all drawi ngs and specifications
fromthe FedBiz Wbsite. The VA will not provide hard copy plans and
speci fications.

1.4 CONSTRUCTI ON SECURI TY REQUI REMENTS

A

Security Pl an:

1. The security plan defines both physical and admi nistrative security
procedures that will remain effective for the entire duration of the
proj ect .
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The General Contractor is responsible for assuring that all sub-
contractors working on the project and their enployees al so conply
with these regul ations.

Security Procedures:

1

General Contractor’s enployees shall not enter the project site
Wi t hout appropriate badge. They may al so be subject to inspection of
their personal effects when entering or |eaving the project site.

For wor ki ng outside the “regul ar hours” as defined in the contract,
The General Contractor shall give 3 days notice to the Contracting
O ficer so that security arrangenents can be provided for the

enpl oyees. This notice is separate fromany notices required for
utility shutdown described later in this section.

No phot ography of VA premises is allowed wi thout witten pernission
of the Contracting O ficer or VA Project Manager/ COTR

VA reserves the right to close down or shut down the project site and
order General Contractor’s enployees off the premises in the event of
a national energency. The Ceneral Contractor may return to the site
only with the witten approval of the Contracting O ficer

Key Control:

1

The CGeneral Contractor shall provide duplicate keys and | ock

conmbi nations to the VA Project Manager/COIR for the purpose of
security inspections of every area of project including tool boxes
and parked nachi nes and take any energency action.

Docunment Cont rol

The Ceneral Contractor is responsible for safekeeping of al

drawi ngs, project nmanual and other project information. This

i nformati on shall be shared only with those with a specific need to
acconplish the project.

Al'l paper waste or electronic nedia such as CD's and di skettes shal
be shredded and destroyed in a nmanner acceptable to the VA

Mot or Vehicle Restrictions, Parking:

Al'l contractor vehicles shall be parked in general parking areas. At
no time shall there be a vehicle parked in patient/visitor only
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parki ng, or nedical staff only parking except for imediate |oading
and unl oading. No parking is permitted in fire departnment |ocations
needed for access.

1.5 FI RE SAFETY

A. Applicable Publications: Publications |isted below formpart of this
Article to extent referenced. Publications are referenced in text by
basi ¢ designations only.

1. Anerican Society for Testing and Materials (ASTM:

E84-2009............. Surface Burning Characteristics of Building
Mat eri al s

2. National Fire Protection Association (NFPA):

10-2010.............. Standard for Portable Fire Extinguishers
30-2008.............. Fl anmabl e and Conbusti bl e Li qui ds Code
51B-2009............. Standard for Fire Prevention During Welding,

Cutting and Ot her Hot Wirk
70-2011.............. Nat i onal El ectrical Code

241-2009............. Standard for Safeguardi ng Construction,
Al teration, and Denolition Operations

3. COccupational Safety and Health Administration (OSHA):
29 CFR 1926.......... Saf ety and Heal th Regul ati ons for Construction

B. Fire Safety Plan: Establish and naintain a fire protection programin
accordance with 29 CFR 1926. Prior to start of work, prepare a plan
detailing project-specific fire safety nmeasures, including periodic
status reports, and subnmit to VA Project Manager/ COTR for review for
conpliance with contract requirenents in accordance with Section 01 33
23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES Prior to any worker for the
contractor or subcontractors begi nning work, they shall undergo a safety
briefing provided by the general contractor’s conpetent person per OSHA
requi rements. This briefing shall include information on the
construction limts, VAMC safety guidelines, neans of egress, break
areas, work hours, locations of restroons, use of VAMC equi pnment, etc.
Docunentation shall be provided to the VA Project Manager/ COIR t hat
i ndi vi dual s have undergone contractor’s safety briefing.
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Site and Building Access: Miintain free and unobstructed access to
facility emergency services and for fire, police and ot her energency
response forces in accordance with NFPA 241

Separate tenporary facilities, such as trailers, storage sheds, and
dunpsters, from existing buildings and new construction by distances in
accordance with NFPA 241. For small facilities with less than 6 m (20

feet) exposing overall length, separate by 3m (10 feet).
Not used
Tenporary Heating and Electrical: Install, use and nmaintain

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70.

Means of Egress: Do not block exiting for occupied buildings, including
paths fromexits to roads. Mninize disruptions and coordinate with VA
Proj ect Manager/ COTR.

Egress Routes for Construction Wrkers: Mintain free and unobstructed
egress. Inspect daily. Report findings and corrective actions weekly to
VA Proj ect Manager/ COTR

Fire Extinguishers: Provide and maintain extingui shers in construction
areas and tenporary storage areas in accordance with 29 CFR 1926, NFPA
241 and NFPA 10.

Fl ammabl e and Conbusti bl e Liquids: Store, dispense and use liquids in
accordance with 29 CFR 1926, NFPA 241 and NFPA 30.

Existing Fire Protection: Do not inpair automatic sprinklers, snmoke and
heat detection, and fire alarm systens, except for portions i mediately
under construction, and tenporarily for connections. Provide fire watch
for inmpairnents nore than 4 hours in a 24-hour period. Request
interruptions in accordance with Article, OPERATI ONS AND STORAGE AREAS
and coordinate with VA Project Manager/COIR and Fire Departnent. Al
existing or tenporary fire protection systens (fire alarns, sprinklers)
| ocated in construction areas shall be tested as coordinated with the
nmedi cal center. Paraneters for the testing and results of any tests
perforned shall be recorded by the nedical center and copies provided to
the VA Project Manager/ COTR.

Snoke Detectors: Prevent accidental operation. Renbve tenporary covers
at end of work operations each day. Coordinate with VA Project
Manager / COTR.
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O Hot Work: Perform and safeguard hot work operations in accordance with
NFPA 241 and NFPA 51B. Coordinate with VA Project Manager/COTR VA
Proj ect Manager/ COTR at | east 8 hours in advance

P. Fire Hazard Prevention and Safety Inspections: |Inspect entire
construction areas daily. Coordinate with, and report findings and
corrective actions daily to VA Project Manager.

Q Snoking: Snoking is prohibited in and adjacent to construction areas
i nside existing buildings and additions under construction. In separate
and detached buil di ngs under construction, snmoking is prohibited except
i n desi gnated snoking rest areas.

R. Di spose of waste and debris in accordance with NFPA 241. Renobve from
bui I di ngs daily.

S. Performother construction, alteration and denolition operations in
accordance with 29 CFR 1926.

T. If required, submt docunentation to the VA Project Manager/ COIR t hat
personnel have been trained in the fire safety aspects of working in
areas with inpaired structural or conpartnentalization features

1. 6 OPERATI ONS AND STORAGE AREAS

A. The Contractor shall confine all operations (including storage of
mat eri al s) on Governnent prem ses to areas authorized or approved by the
VA Proj ect Manager/ COTR. The Contractor shall hold and save the
Governnent, its officers and agents, free and harmess fromliability of
any nature occasioned by the Contractor's performance.

B. Tenporary buildings (e.g., storage sheds, shops, offices) and utilities
may be erected by the Contractor only with the approval of the
Contracting O ficer/VA Project Manager/ COTR and shall be built with
| abor and materials furni shed by the Contractor w thout expense to the
Governnent. The tenporary buildings and utilities shall remain the
property of the Contractor and shall be renoved by the Contractor at its
expense upon conpletion of the work. Wth the witten consent of the
Contracting Officer, the buildings and utilities nmay be abandoned and
need not be renoved.

C. The Contractor shall, under regul ations prescribed by the Contracting
Oficer, use only established roadways, or use tenporary roadways
constructed by the Contractor when and as authorized by the Contracting
O ficer. Wien materials are transported in prosecuting the work,
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vehicl es shall not be | oaded beyond the |oading capacity recomended by
t he manufacturer of the vehicle or prescribed by any Federal, State, or
| ocal law or regulation. Wien it is necessary to cross curbs or
sidewal ks, the Contractor shall protect them from damage. The Contractor
shal |l repair or pay for the repair of any damaged curbs, sidewal ks, or
roads.

(FAR 52.236- 10)

SPEC WRI TER NOTES:

D. Wrking space and space available for storing materials shall be as
determ ned by the VA Project Manager/ COTR

E. Workmen are subject to rules of Medical Center applicable to their
conduct .

F. Execute work so as to interfere as little as possible with nornal
functioning of Medical Center as a whol e, including operations of
utility services, fire protection systens and any existing equi pnent,
and with work being done by others. Use of equipnent and tools that
transmit vibrations and noi ses through the building structure, are not
permitted in buildings that are occupied, during construction, jointly
by patients or nedical personnel, and Contractor's personnel, except as
pernitted by VA Project Manager/ COTR where required by |imted working
space.

1. Do not store materials and equi pnent in other than assigned areas.

2. Schedul e delivery of materials and equi prent to i medi ate
construction working areas within buildings in use by Departnment of
Veterans Affairs in quantities sufficient for not nore than two work
days. It is the contractor’s responsibility to receive delivered
materials; VA staff cannot receive itens for the contractor. Provide
unobstructed access to Medical Center areas required to remain in
oper at i on.

3. Wiere access by Medical Center personnel to vacated portions of
buildings is not required, storage of Contractor's materials and

equi pnent will be permitted subject to fire and safety requirenents
G NOT USED
H. NOT USED
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Construction Fence: Before construction operations begin, Contractor
shall provide a construction safety fence as directed by Resident
Engi neer.

NOT USED

Utilities Services: Maintain existing utility services for Medica
Center at all tines. Provide tenporary facilities, |abor, materials,
equi pnent, connections, and utilities to assure uninterrupted services.
Where necessary to cut existing water, steam gases, sewer or air pipes
or conduits, wires, cables, etc. of utility services or of fire
protection systenms and comuni cati ons systens (including tel ephone),
they shall be cut and capped at suitable places where shown; or, in
absence of such indication, where directed by VA Project Manager/ COTR.

1. No utility service such as water, gas, steam sewers or electricity,
or fire protection systens and comuni cati ons systens may be
interrupted without prior approval of VA Project Manager/ COTR.

El ectrical work shall be acconplished with all affected circuits or
equi pnent de-energi zed.

2. Contractor shall submt a request to interrupt any such services to
VA Project Manager/COTR, in witing, 48 hours in advance of proposed
interruption. Request shall state reason, date, exact tinme of, and
approxi mate duration of such interruption.

3. Contractor will be advised (in witing) of approval of request, or of
whi ch other date and/or tinme such interruption will cause |east
i nconveni ence to operations of Medical Center. Interruption tine
approved by Medical Center may occur at other than Contractor's
nor mal wor ki ng hours.

4. Major interruptions of any system nust be requested, in witing, at
| east 15 cal endar days prior to the desired tinme and shall be
perfornmed as directed by the VA Project Manager/ COTR.

5. In case of a contract construction emergency, service will be
i nterrupted on approval of VA Project Manager/ COTR Such approva
will be confirmed in witing as soon as practical

6. Whenever it is required that a connection fee be paid to a public
utility provider for new permanent service to the construction
project, for such itenms as water, sewer, electricity, gas or steam
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paynent of such fee shall be the responsibility of the Governnent and
not the Contractor.

L. Abandoned Lines: All service |lines such as wires, cables, conduits,
ducts, pipes and the like, and their hangers or supports, which are to
be abandoned but are not required to be entirely renoved, shall be
seal ed, capped or plugged. The lines shall not be capped in finished
areas, but shall be renoved and seal ed, capped or plugged in ceilings,
within furred spaces, in unfinished areas, or within walls or
partitions; so that they are conpletely behind the finished surfaces.

M To minimze interference of construction activities with flow of Mdica
Center traffic, conply with the foll ow ng:

1. Keep roads, wal ks and entrances to grounds, to parking and to
occupi ed areas of buildings clear of construction materials, debris
and standi ng construction equi prrent and vehi cl es.

2. Method and scheduling of required cutting, altering and renpval of
exi sting roads, wal ks and entrances nust be approved by the VA
Proj ect Manager/ COTR.

N. Coordinate the work for this contract with other construction operations
as directed by VA Project Manager/COTR This includes the scheduling of
traffic and the use of roadways, as specified in Article, USE OF
ROADWAYS.

1.7 ALTERATI ONS

A. Protection: Provide the follow ng protective neasures:

1. Wierever existing roof surfaces are disturbed they shall be protected
agai nst water infiltration. In case of |eaks, they shall be repaired
i medi ately upon di scovery.

2. Tenporary protection agai nst danage for portions of existing
structures and grounds where work is to be done, materials handl ed
and equi pnment noved and/ or rel ocat ed.

3. Protection of interior of existing structures at all tinmes, from
damage, dust and weat her inclenency. Wierever work is perforned,
floor surfaces that are to renmain in place shall be adequately
protected prior to starting work, and this protection shall be
mai ntai ned intact until all work in the area is conpl et ed.
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1.8 I NFECTI ON PREVENTI ON MEASURES

A

| mpl erent the requirenents of VAMC s Infection Control R sk Assessnent
(ICRA) team I|ICRA Group nay nonitor dust in the vicinity of the
construction work and require the Contractor to take corrective action
imediately if the safe |l evels are exceeded

Est abli sh and maintain a dust control programas part of the
contractor’s infection preventive neasures in accordance with the
gui del i nes provided by ICRA Goup. Prior to start of work, prepare a
pl an detailing project-specific dust protection neasures, including
periodic status reports, and submit to VA Project Manager/ COIR for
review for conpliance with contract requirenents in accordance with
Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES.

1. Al personnel involved in the construction or renovation activity
shall be educated and trained in infection preventi on nmeasures
establ i shed by the nedical center.

Medi cal center Infection Control personnel shall nonitor for airborne

di sease (e.g. aspergillosis) as appropriate during construction. A
basel i ne of conditions nmay be established by the nedical center prior to
the start of work and periodically during the construction stage to
determ ne inpact of construction activities on indoor air quality. In
addi tion:

1. The VA Project Manager/COTR and VAMC | nfection Control personnel
shall review pressure differential nonitoring docunentation to verify
that pressure differentials in the construction zone and in the
patient-care roons are appropriate for their settings. The
requi rement for negative air pressure in the construction zone shal
depend on the location and type of activity. Upon notification, the
contractor shall inplenent corrective neasures to restore proper
pressure differentials as needed.

2. In case of any problem the nedical center, along with assistance
fromthe contractor, shall conduct an environnental assessnent to
find and elimnate the source

In general, follow ng preventive nmeasures shall be adopted during
construction to keep down dust and prevent nold.

1. Danpen debris to keep down dust and provide tenporary construction
partitions in existing structures where directed by VA Project
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Manager/ COTR. Bl ank off ducts and diffusers to prevent circulation of
dust into occupi ed areas during construction.

Do not perform dust producing tasks within occupied areas wi thout the
approval of the VA Project Mnager/COTR For construction in any
areas that will remain jointly occupied by the nedical Center and
Contractor’s workers, the Contractor shall

a. Provide dust proof one-hour (or two-hour as required) tenporary
drywal | construction barriers to conpletely separate construction
fromthe operational areas of the hospital in order to contain
dirt debris and dust. Barriers shall be seal ed and nade
present abl e on hospital occupied side. Install a self-closing
rated door in a netal frame, commensurate with the partition, to
al | ow wor ker access. Maintain negative air at all times. Only with
approval fromthe Engi neering Program Manager, will a fire
retardant polystyrene, 6-ml thick or greater plastic barrier
neeting local fire codes may be used where dust control is the
only hazard.

b. HEPA filtration is required where the exhaust dust nmay reenter the
breat hi ng zone. Contractor shall verify that construction exhaust
to exterior is not reintroduced to the nedical center through
i ntake vents, or building openings. Install HEPA (Hi gh Efficiency
Particul ate Accunul ator) filter vacuum systemrated at 95% capture
of 0.3 mcrons including pollen, nold spores and dust particles.

I nsure continuous negative air pressures occurring within the work
area. HEPA filters shoul d have ASHRAE 85 or other prefilter to
extend the useful life of the HEPA. Provide both primry and
secondary filtrations units. Exhaust hoses shall be heavy duty,
flexible steel reinforced and exhausted so that dust is not

rei ntroduced to the medical center.

c. Adhesive Wl k-of f/ Carpet Wal k-of f Mats, m ni mrum 600mm x 900mMm ( 24”
x 36”), shall be used at all interior transitions fromthe
construction area to occupi ed medi cal center area. These nats
shall be changed as often as required to maintain clean work areas
directly outside construction area at all tines.

d. Vacuum and wet nop all transition areas fromconstruction to the
occupi ed nedi cal center at the end of each workday or as needed
during the work day. Vacuum shall utilize HEPA filtration.

Mai ntai n surrounding area frequently. Renove debris as they are
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created. Transport these outside the construction area in
containers with tightly fitting lids.

e. The contractor shall not haul debris through patient-care areas
wi t hout prior approval of the VA Project Manager/ COIR and the
Medi cal Center. \Wen, approved, debris shall be hauled in enclosed
dust proof containers or wapped in plastic and seal ed with duct
tape. No sharp objects should be allowed to cut through the
plastic. Wpe down the exterior of the containers with a danp rag
to renpve dust. Al equipnent, tools, material, etc. transported
t hrough occupied areas shall be nade free from dust and noisture
by vacuum ng and wi pe down.

f. Using a HEPA vacuum clean inside the barrier and vacuum ceiling
tile prior to replacenent. Any ceiling access panels opened for
i nvestigation beyond seal ed areas shall be seal ed i mediately when
unat t ended.

g. There shall be no standing water during construction. This
i ncl udes water in equipnent drip pans and open containers within
the construction areas. Al accidental spills nust be cleaned up
and dried within 12 hours. Renove and di spose of porous materials
that remain danp for nore than 72 hours.

h. At conpletion, renpve construction barriers and ceiling protection
carefully, outside of normal work hours. Vacuum and cl ean al
surfaces free of dust after the renoval.

NOT USED

1.9 DI SPCSAL AND RETENTI ON

A

Mat eri al s and equi prrent accruing fromwork renoved and from denolition
of buildings or structures, or parts thereof, shall be disposed of as
fol |l ows:

1.10 PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT, UTILITIES, AND
| MPROVEMENTS

A

The Contractor shall preserve and protect all structures, equipnent, and
vegetation (such as trees, shrubs, and grass) on or adjacent to the work
site, which are not to be renmbved and which do not unreasonably
interfere with the work required under this contract. The Contractor
shall only renove trees when specifically authorized to do so, and shal
avoi d danagi ng vegetation that will remain in place. If any |inbs or
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branches of trees are broken during contract performance, or by the
carel ess operation of equiprment, or by workmen, the Contractor shal
trimthose |inbs or branches with a clean cut and paint the cut with a
tree-pruni ng conpound as directed by the Contracting O ficer

The Contractor shall protect from danage all existing inprovenents and
utilities at or near the work site and on adjacent property of a third
party, the locations of which are made known to or should be known by
the Contractor. The Contractor shall repair any damage to those
facilities, including those that are the property of a third party,
resulting fromfailure to conply with the requirenents of this contract
or failure to exercise reasonable care in performng the work. If the
Contractor fails or refuses to repair the damage promptly, the
Contracting Oficer may have the necessary work performed and charge the
cost to the Contractor.

1.11 RESTORATI ON

A

Rermove, cut, alter, replace, patch and repair existing work as necessary
to install new work. Except as otherw se shown or specified, do not cut,
alter or renove any structural work, and do not disturb any ducts,

pl unbi ng, steam gas, or electric work w thout approval of the VA

Proj ect Manager/COTR Existing work to be altered or extended and that
is found to be defective in any way, shall be reported to the VA Project
Manager/ COTR before it is disturbed. Materials and workmanshi p used in
restoring work, shall conformin type and quality to that of origina

exi sting construction, except as otherw se shown or specified.

Upon conpl etion of contract, deliver work conplete and undamaged.

Exi sting work (walls, ceilings, partitions, floors, nechanical and

el ectrical work, l|awns, paving, roads, wal ks, etc.) disturbed or renpved
as a result of performng required new work, shall be patched, repaired
reinstalled, or replaced with new work, and refinished and left in as
good condition as existed before conmenci ng work.

At Contractor's own expense, Contractor shall imediately restore to
service and repair any damage caused by Contractor's worknen to existing
pi pi ng and conduits, wires, cables, etc., of utility services or of fire
protection systens and conmmuni cati ons systens (including tel ephone)

whi ch are indicated on draw ngs and which are not schedul ed for

di sconti nuance or abandonnent.
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Expense of repairs to such utilities and systens not shown on draw ngs
or |locations of which are unknown will be covered by adjustnent to
contract tinme and price in accordance with clause entitled "CHANCGES"
(FAR 52.243-4 and VAAR 852.236-88) and "D FFERI NG SI TE CONDI TI ONS" (FAR
52.236-2).

1.12 NOT USED

1.13 NOT USED

1.14 NOT

1.15 AS-BU LT DRAW NGS

A

D

The contractor shall maintain two full size sets of as-built draw ngs
which will be kept current during construction of the project, to
i nclude all contract changes, nodifications and clarifications.

Al'l variations shall be shown in the sane general detail as used in the
contract draw ngs. To insure conpliance, as-built draw ngs shall be nade
avai l abl e for the VA Project Manager/COTR s review, as often as

r equest ed.

Contractor shall deliver two approved conpl eted sets of as-built

drawi ngs to the VA Project Manager/COTR within 15 cal endar days after
each conpl et ed phase and after the acceptance of the project by the VA
Proj ect Manager/ COTR.

Paragraphs A, B, & C shall also apply to all shop draw ngs.

1.16 USE OF ROADVWAYS

A

For hauling, use only established public roads and roads on Medi cal
Center property and, when authorized by the VA Project Manager/ COIR,
such tenporary roads which are necessary in the performnce of contract
wor k. Tenporary roads shall be constructed by the Contractor at
Contractor's expense. Wen necessary to cross curbing, sidewal ks, or
sim lar construction, they nust be protected by well-constructed

bri dges.

When new pernanent roads are to be a part of this contract, Contractor
may construct theminmmediately for use to facilitate buil ding
operations. These roads nay be used by all who have business thereon
wi thin zone of building operations.

01 00 00 -14
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1.17 NOT USED
1.18 AVAILABILITY AND USE OF UTILITY SERVI CES

A

The Governnent shall make all reasonably required anpbunts of utilities
available to the Contractor fromexisting outlets and supplies, as
specified in the contract. The anount to be paid by the Contractor for
chargeabl e el ectrical services shall be the prevailing rates charged to
the Governnent. The Contractor shall carefully conserve any utilities
furnished w thout charge.

The Contractor, at Contractor's expense and in a workmanli ke manner
satisfactory to the Contracting Officer, shall install and maintain al
necessary tenporary connections and distribution lines, and all neters
required to neasure the amount of electricity used for the purpose of
det erm ni ng charges. Before final acceptance of the work by the
Governnment, the Contractor shall renpve all the tenporary connections,
distribution lines, neters, and associ ated paraphernali a.

Heat: Furnish tenporary heat necessary to prevent injury to work and
mat eri al s through danpness and col d. Use of open sal amanders or any
tenporary heating devices which nmay be fire hazards or may snoke and
damage finished work, will not be permtted. Maintain mninmm
tenperatures as specified for various nmaterials:

1. Cbtain heat by connecting to Medical Center heating distribution
system

a. Steamis available at no cost to Contractor.

El ectricity (for Construction and Testing): Furnish all tenporary
el ectric services.

1. Obtain electricity by connecting to the Medical Center electrica
di stribution system The Contractor shall nmeter and pay for
electricity required for electric cranes and hoi sting devices,
el ectrical welding devices and any el ectrical heating devices
providing tenporary heat. Electricity for all other uses is available
at no cost to the Contractor.

F. Water (for Construction and Testing): Furnish tenporary water service.

1. Cbtain water by connecting to the Medical Center water distribution
system Provide reduced pressure backfl ow preventer at each
connection. Water is available at no cost to the Contractor.

01 00 00 -15
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2. Maintain connections, pipe, fittings and fixtures and conserve
wat er-use so none is wasted. Failure to stop | eakage or other wastes
will be cause for revocation (at VA Project Manager/COIR s
di scretion) of use of water from Medical Center's system

G Steam Furnish steam systemfor testing required in various sections of
speci fications.

1. Cbtain steamfor testing by connecting to the Medical Center steam
distribution system Steamis available at no cost to the Contractor.

2. Maintain connections, pipe, fittings and fixtures and conserve
steam use so none is wasted. Failure to stop | eakage or other waste
will be cause for revocation (at VA Project Manager/COIR s
di scretion), of use of steamfromthe Medical Center's system

1.19 NOT USED
1. 20 NOT USED
1.21 SAFETY AND CONSTRUCTI ON SI G\( S)

Provide a Safety Sign(s) where directed by VA Project Manager/ COTR,
mai ntain sign(s) and renove it when directed by VA Project Mnager/ COTR

1.22 HI STORI C PRESERVATI ON

Wiere the Contractor or any of the Contractor's enpl oyees, prior to, or
during the construction work, are advised of or discover any possible
archeol ogi cal, historical and/or cultural resources, the Contractor

shal | inmediately notify the VA Project Manager/ COIR verbally, and then
with a witten follow up.

01 00 00 -16



+Medical Center Requirements
Section 01011

1.0 General Intention: This document pertainsto station safety, health, and environmental
policies for construction projects performed at the VA Black Hills Health Care System.
Safety and health concerns are taken serioudly at this facility. Both our staff and yours are
expected to strictly adhere to the regulations and requirements. Thisis exceedingly
important, since we must be primarily concerned for the safety of our patients. In thisregard,
OSHA Standards may protect worker safety and health, but they have minimal benefit for
protecting the safety and health of our patients, due primarily to their differing medical
conditions. Review this information as orientation with your personnel performing work on
site. In addition, construction can have significant impacts to the environment. It is the policy
of this organization to minimize impacts in accordance with the facility’ s integrated Green
Environmental Systems (GEMS). Where the requirements as outlined in this and Section
01010 are differing, the more stringent shall apply.

2.0 Requirements:
A.  Security:

1. Securedl construction areas, especially mechanical and electrical rooms against
entry of unauthorized individuals including patients.

2. Notify the Contracting Officer’s Technical Representative (COTR) for permission to
work after hours and weekends. Standard work hours for the medical center are
Monday—Friday, 7:00 am. to 4:30 p.m.

3. TheVA will issue ID tags to contractor personnel. All contractor personnel are
required to wear the VA provided ID at al times while working on government
property. The Contractor will submit ID requests for each employee (including
subcontractor employees) using the request form on attachment A.

B. Key Security:

1.  Only alimited number of keys will be issued to the contractor. Key requests shall
be made using the request form on attachment B.

2. If the Contractor loses akey, a charge of $30 will be billed for a replacement key.

3. Ensureal doorsleading to and from construction are either monitored or locked to
prevent access to the area from unauthorized persons.

C. Contractor General Safety Program and Training Requirements:

1. The Contractor shall appoint a*“Competent Person” (CP) for the project. The CP will
have primary responsibility for construction safety, OSHA compliance, and
adherence to the Contractor’ s safety program. The Contractor shall provide for
approval, as part of the submittal process, the name of the CP and documentation that
theindividual has had the necessary training, experience, and has the authority to
carry out their responsibilities with respect to safety and health during construction
activities. Evidence of training shall include completion of OSHA approved courses
or other construction safety training consistent with the scope of the project.



2. The Contractor shall also provide for approval, as part of the submittal process,
evidence of acompany safety policy that includes, as a minimum, the following
components. @) Safety isthefirst priority and will not be compromised, b) PPE
is provided for employees, and the employees aretrained in its use, ¢) Details of
regularly scheduled safety training for jobs site employeesin regardsto OSHA
requirements, construction related impacts, and Life Safety Code requirements. This
may be accomplished through documented “tool box talks’, or other similar methods.

3. The Contractors CP and primary workers will be required to view a VA provided
video tape, “Playing It Safe”, approximate viewing time 15 minutes. The video
identifies concerns regarding patients safety, privacy, and infection control; and
introduces Contractor’ s workers to the unique safeguards required when working in a
hospital environment.

4. Adhereto the following:
e Follow all federal, state and loca safety and health regulations.

e Maintain safety in the construction site/area in accordance with the provisions of
the contract that includes the Occupational Safety and Health Administration
(OSHA) Regulations; National Electrical Codes; National Fire Protection
Association (NFPA) 70, National Electric Code; and NFPA 101, Life Safety
Code. Work in a safe manner and take al proper precautions while performing
your work. Extra precautions shall be taken when working around persons
occupying the building during construction.

e Provide Personal Protective Equipment (PPE) for your employees.
e Post appropriate signs in specific hazardous aress.
o Keeptools, ladders, etc., away from patientsto prevent injuries.

D. Safety Inspections:

1. TheVA professional Occupationa Safety and Health staff at this facility will
perform safety inspections of al contract operations. Written reports of unsafe
practices or conditions will be reported to the COTR and Contracting Officer for
immediate attention and resol ution.

2. The Contractor’ s superintendent/CP is required to monitor work on adaily basis,
including surveillance related to health and safety. The daily inspections are to
be documented viathe check list included on the back of the Daily Log form
(attachment C). Completed Daily Logs should be provided to the COTR at the
end of each shift, and no later than the next working day.

E. Fire Alarms:

3. Thefireaarm system connects all buildings at this facility, and is activated by
various heat, duct, manual pull stations and smoke sensors. Manual pull stations
are provided at each entrance. Survey the area in which you are working to
locate the manual pull stations.

4. Inthe event of afire darm sounding, you are to remain in your area, unless
medical center personne (Safety, Nursing or Engineering) instruct otherwise, or



unless afire situation isin your area, in which case you should immediately
evacuate.

5. Any work involving the fire protection systems requires written permission to
proceed from the COTR. Do not tamper with or otherwise disturb any fire
alarm system components without prior written permission. To do so without
written permission will result in an adverse action.

F. Hazardous Materids:

1. Many of the operations you are scheduled to perform may involve the use of
hazardous materials. Prior to locating hazardous materials on site, submit all
Material Safety Data Sheets (MSDS) through the COTR for evaluation by the facility
Safety Officer.

2. Storage of hazardous materials within buildings shall be minima with only enough
on hand to perform daily work tasks. Flammable materials must either be removed
from buildings at the end of the work shift or stored in approved flammable storage
containers.

3. Care must be taken to ensure adequate ventilation to remove vapors of hazardous
materialsin use. Many of the patients being cared for in the facility are susceptible to
environmental contaminants, even when odors seem minimal. |solate those areas
where vapors are produced, and ventilate to the most extent possible to reduce the
number of complaints.

G. Airborne Dust Control During Construction:

1. Generation of dust isof magjor concern within staff, and especially in patient occupied
buildings. Where operations involve the generation of dust, al efforts shal be
directed a reducing airborne generated dust to the lowest level feasible. This may be
accomplished by a number of methods. These include misting the area with water, or
use of tools attached to high efficiency particulate air (HEPA) filtering vacuums.
Where large amounts of materials may be disturbed, resulting in airborne dust,
establishment of full ceiling-to-floor barriers shall be required.

2. Classification of Jobs:

a.  CLASSI - Includes, but is not limited to, minor disturbances involving
plumbing, electrical, carpentry, ductwork and minor aesthetic
improvements.

b. CLASSII - (projectsrequire barrier precautions) - Includes, but is not
limited to, construction of new walls, construction of new rooms,
major utility changes, major equipment installation, demolition of
wallboards, plaster, ceramic tiles or ceiling and floor tiles, removal of
windows, removal of casework, etc.

H. Class| Procedures:

1. Mist (with water) work surfacesto control dust while cutting. Alternatively a high
efficiency particulate air vacuum (HEPA) can be used by positioning the vacuum
next to the equipment at the use site.



8.

Tape doors for activities that produce large amounts of dust, and block off and seal
air vents.

Cover holes/openings (penetrations), in walls, ceiling, floors or door that cannot be
patched or fixed within 4 hours. Only approved fire-rated materials will be used to
fill holesin fire/lsmoke walls.

Comply with the OSHA regulations regarding noise and vapor containment.

Cleanup and disposal: Construction waste must be contained before transport using
plastic bags and/or covered transport receptacle and/or cart and tape covering.

Wet mop and/or HEPA vacuum before leaving work area.

Place dust mats at entrance and exit of work area, and clean or change daily to
prevent tracking of dust into occupied areas.

After work completion, remove covering from air vents.

I. Classll (Post Construction Warning Signs):

1
2.

Same procedures as Class | - however, use of aHEPA vacuum is mandatory.

Construct all dust barriers before construction begins per the following
instructions. For single rooms, seal door/frame with tape and plastic. The sheet
should be divided vertically with aknife. Flaps should be taped on either side of
the single sheet to create a flapped entrance.

For larger areas, ingtall an airtight (fire retardant) barrier that extends from floor to
ceiling, or seal to prevent dust and debris from escaping. Seal all seams with duct
tape. Install barrier partitions to stop movement of air and debris penetrating
ceiling envel opes, chases and/or ceiling spaces. Construct entrance with adouble
flap of plastic to prevent escape of debris; or, if elevator shafts or stairways are
within the field of construction, install solid barriers.

J.  Contact with Asbestos Containing Materials (ACM):

1

Dueto the age of buildings, many contain asbestos containing materials (ACM).
Primary ACM uses in the medical center includes floor tile, mastic, piping and
HVAC insulation. The medical center has performed a comprehensive asbestos
survey and hasidentified accessible ACM. Some areas contain damaged asbestos
and should not be accessed without prior abatement.

The mast common type of ACM insulation you may encounter includes thermal
system insulation (TSI) and floor tile. ACM TSI isgenerdly covered with acloth
wrap or lagging, and the asbestos substrate generally appear white in color. Do not
sand, drill, gouge or otherwise disturb thistype of insulation. Contractors disturbing
or releasing asbestos containing materials will be liable for all damages and cleanup
costs.

Where disturbance of asbestosislikely, it has been addressed in the contract for
removal. If contact with the presence of asbestosis presented, stop all work in the
immediate area and immediately contact the COTR or Safety Officer to make
necessary arrangements for removal.



4.

In some areas, asbestos insulation has been identified on elbows, between fiberglass
piping insulation, as patching materials among the fiberglassinsulation. Fiberglass
insulation used in this facility isusually yellow or pink in color, wrapped either by
clath or paper lagging.

A compl ete assessment of asbestos materials and conditions are available for viewing
by contacting the COTR. Prior to performing work above any ceiling or starting in a
new area, consult with the COTR concerning existing conditions of ACM.

Some of the areas in the facility are identified as restricted areas due to condition of
ACM. Theseare readily labeled. Do not enter these areas unless first contacting the
COTR. Entry requirements to these areas are awareness of the hazards, proper
protective clothing (coverals and respirators) and personal monitoring in accordance
with OSHA requirements.

K. Environmental Protection:

1

2.

3.

It may help you to be aware of the seriousness that the environmental protection
requirements of each contract are regarded. Adherence to these requirementsis
subject to continuing scrutiny from the community and backed by severe penalties,
such asfines and incarceration. These environmental requirements will be strictly
enforced. Contractors are required to abide by all Federa, State, and Local
environmental regulations.

No hazardous materials will be disposed of on Government property. Haul al waste
off-site or dispose in contractor owned and operated waste removal containers.

Forward a copy of al waste manifests for specia or hazardous wastes to the COTR.
Environmental requirements will be strictly enforced.

L. Permit Required Confined Spaces:

1. Contractors performing work on this facility shall follow all requirements outlined in
OSHA Standards for working in confined spaces. There are numerous permit
required confined spaces on this facility. These spaces have been identified. Some
spaces have been posted, but the majority have not due to their configuration. A
complete listing of these areas is located in the Fire Department.

2. Confined spaces are areas that are large enough to be entered, have limited
egress/exit potential and are not designed for permanent human occupancy. If you
encounter any space that meetsthis definition, and if it is a suspected confined space,
contact the COTR.

3. Contractors performing work in confined spaces are responsible for
compliance with all applicable standards and regulations.

M. Housekeeping:

1. Protect patientsand VA personnel in occupied areas from the hazards of dust, noise,
construction debris and material associated with a construction environment. Keep
work areaclear, clean and free of loose debris, construction materials and partially
installed work that would create a safety hazard or interfere with VA personnel duties
and traffic.

2. Wet mop occupied areas clean and remove any accumulation of dust/debris from

cutting or drilling from any surface at the end of each workday.



3. Make every effort to keep dust and noise to aminimum at all times. Take special
precautions to protect VA equipment from damage including excessive dust.

4. Maintain clear access to mechanical, electrical devices, equipment and main
corridors. Thiswill ensure access to existing systemsin the event of an emergency.

5. Clean areaof al construction debris and dust upon completion of demolition and/or
renovation.

6. During construction operations, keep existing finishes protected from damage. Cover
and protect all carpets during construction. Any carpets or surfaces damaged as a
result of construction activitieswill be replaced at the contractor expense.

. Hot Work Permits;

1. Any hot work operations including cutting, welding, thermal welding, brazing,
soldering, grinding, thermal spraying, thawing pipes or any other similar activity,
require aHot Work Permit to be obtained by the Contractor from the Fire
Department. The Contractor is responsible for conforming to all Medical Center
regulations, palicies and procedures concerning Hot Work Permits as outlined below:

a. Prior to the performance of hot work in patient-occupied buildings, request a
Hot Work Permit from the Fire Department.

b. The Fire Department will inspect the area and ensure that the requirements of
NFPA 241 and OSHA standards have been satisfied. The Hot Work Permit
will be granted and must be posted in the immediate area of the work.

c. TheHot Work Permit will apply only to the location identified on the
permit. If additional areas involve hot work, additiona permits must be
requested.

d. Upon completion of al hot work, notify the Fire Department to perform are-
inspection of the area.

2. Do not use any of the extinguishersin the medica center for standby purpose while
conducting hot work. Contractors are required to supply their own Class ABC
extinguishers. Medical center extinguishers are only to be used in the event of afire.

Emergency Medical Services. Emergency medical services for stabilization purposes are
available for contractors at this facility. For medical emergencies, dial 6911 when inside
any building. Report the nature of the emergency and location. The operator will
dispatch in-house personnel or coordinate an outside emergency assistance based on the
nature of the emergency.

. Use of Government-Owned Material and Equipment: Use of Government-owned
materia and equipment is prohibited.

. Superintendent Communications. At all times during the performance of this contract,
the Contractors Superintendent is to be available by cellular phone. At the beginning of
the contract and prior to beginning any construction, supply the COTR with the telephone
number for the Superintendent.

Parking: Contractor employees shall be assigned a parking area during the
preconstruction meeting.



2.
3.
4.

. Traffic:
1.

Traffic hazards are minimal at this facility. Drivers should be particularly concerned
with pedestrian traffic.

Seat belt use is mandatory on the station.
Federal police officers maintain a 24-hour patrol of the area.

Speed limits are to be observed, and are strictly enforced.

. Contractor's Trailers. Contractor's trailers shall be located at the areaassigned. Al
utility connectionsto thetrailer shall be installed at the contractor expense. Trailer
removal is required upon completion of the contract, unless approved by the COTR to
leavein place.

. Smoking: No smoking is permitted in buildings or around hazardous areas. Any
smoking inside a government building is subject to a fine without warning.

. Lock out/tag out: Contractors performing work on equipment and systems are
responsible for compliance with the facilities lock out/tag out policies.

. Road Closures: For any work requiring closure of aroad or parking lot, arequest for
closure shall be made in writing at least 5 days in advance for approval by the COTR and
Fire Department.



1-1.

1-2.

1-3.

1-4.

1-5.

1-6.

04-29-13

SECTI ON 01 33 23
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES

Refer to Articles titled SPEC FI CATI ONS AND DRAW NGS FOR CONSTRUCTI ON
(FAR 52.236-21) and, SPECI AL NOTES (VAAR 852.236-91), in GENERAL
CONDI T1 ONS.

For the purposes of this contract, sanmples, test reports, certificates,
and manufacturers' literature and data shall also be subject to the
previously referenced requirenents. The following text refers to all
itens collectively as SUBM TTALS.

Submit for approval, all of the itens specifically nentioned under the
separate sections of the specification, with information sufficient to
evidence full conpliance with contract requirenents. Materials,
fabricated articles and the like to be installed in permanent work shall
equal those of approved submittals. After an item has been approved, no
change in brand or make will be permitted unl ess:

Satisfactory witten evidence is presented to, and approved by
Contracting Oficer, that manufacturer cannot make schedul ed delivery of
approved item or;

Item delivered has been rejected and substitution of a suitable itemis
an urgent necessity or;

O her conditions beconme apparent which indicates approval of such
substitute itemto be in best interest of the Government.

Forward submittals in sufficient tine to pernit proper consideration and
approval action by Governnent. Time subm ssion to assure adequate | ead
time for procurenment of contract - required itens. Delays attributable
to untinmely and rejected submttals will not serve as a basis for
extendi ng contract tinme for conpletion.

The Governnent reserves the right to require additional subnittals,

whet her or not particularly nentioned in this contract. If additional
submittal s beyond those required by the contract are furnished pursuant
to request therefor by Contracting Officer, adjustment in contract price
and time will be made in accordance with Articles titled CHANGES ( FAR
52.243-4) and CHANGES - SUPPLEMENT ( VAAR 852.236-88) of the GENERAL
CONDI TI ONS.

Submittals nust be subnmitted by Contractor only and shi pped prepaid.
Contracting O ficer assumes no responsibility for checking quantities or
exact nunbers included in such submttals.

01 33 23 -1
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A. Subnmittals will receive consideration only when covered by a transmtta
letter signed by Contractor. Letter shall be sent via first class nai
and shall contain the list of itenms, name of Medical Center name of
Contractor, contract nunber, applicable specification paragraph nunbers,
appl i cabl e drawi ng nunbers (and other information required for exact
identification of location for each iten), manufacturer and brand, ASTM
or Federal Specification Nunmber (if any) and such additional information
as may be required by specifications for particular item being
furnished. In addition, catalogs shall be narked to indicate specific
items submitted for approval
1. A copy of letter nust be enclosed with itens, and any itens received

wi thout identification letter will be considered "uncl ai ned goods"
and held for alinted tine only.

2. Each sample, certificate, manufacturers' literature and data shall be
| abel ed to indicate the nane and | ocation of the Medical Center, nane
of Contractor, manufacturer, brand, contract number and ASTM or
Federal Specification Nunber as applicable and | ocation(s) on
proj ect .

3. Required certificates shall be signed by an authorized representative
of manufacturer or supplier of material, and by Contractor.

B. If subnmittal sanples have been di sapproved, resubnmit new sanples as soon
as possible after notification of disapproval. Such new sanples shall be
mar ked "Resubmitted Sanple"” in addition to containing other previously
specified information required on label and in transmttal letter.

C. Approved sanples will be kept on file by the Resident Engineer at the
site until conpletion of contract, at which tinme such sanples will be
delivered to Contractor as Contractor's property. Wiere noted in
techni cal sections of specifications, approved sanmples in good condition
may be used in their proper locations in contract work. At conpletion of
contract, sanples that are not approved will be returned to Contractor
only upon request and at Contractor's expense. Such request shoul d be
made prior to conpletion of the contract. Disapproved sanples that are
not requested for return by Contractor will be discarded after
conpl etion of contract.

D. Subnittal draw ngs (shop, erection or setting draw ngs) and schedul es,
required for work of various trades, shall be checked before subm ssion
by technically qualified enployees of Contractor for accuracy,
conpl et eness and conpliance with contract requirenents. These draw ngs
and schedul es shall be stanped and signed by Contractor certifying to
such check.
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1. For each drawing required, submit one | egible photographi c paper or
vel | um r eproduci bl e.

2. Reproduci ble shall be full size.
Each drawi ng shall have marked thereon, proper descriptive title,
i ncludi ng Medical Center |ocation, project nunmber, manufacturer's
nunber, reference to contract draw ng nunber, detail Section Nunber,
and Specification Section Nunber.

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) shall be reserved on
each drawi ng to acconmodat e approval or di sapproval stanp.

5. Submit drawi ngs, ROLLED WTHIN A MAI LING TUBE, fully protected for
shi prent .

6. One reproducible print of approved or di sapproved shop drawi ngs wil |
be forwarded to Contractor.

7. When work is directly related and involves nore than one trade, shop
drawi ngs shall be submitted to Project Engi neer under one cover.

Sanmpl es shop drawi ngs, test reports, certificates and manufacturers’

literature and data, shall be subnmitted for approval to

Departnent of Veterans Affairs Project Engi neer
500 North 5'" Street

Hot Springs, SD 57747
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A

SECTI ON 01 33 24
SUBM TTAL REG STER

Ceneral Intention: This docunment pertains to the subnittals pertaining
to the submittals section. This section lists by itemthe subnittals that
need to be submtted and what types of submittals that are required. This
is also used as a planning tool for tinely subnmittals.

Requi rement s:

I tens:

1.

This submittal log will be filled out by the designer by itemfor
each subnmittal. This will list in sequence all parts and
conponents of every section in which a subnmittal is required

If each itemof an assenbly is to be certified by submitta
toget her then each part of the assenbly does not need to be listed
separately.

This submittal |og nay be added to during the course of the
pr oj ect .
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SUBMITTAL REGISTER

CONTRACT NO:

TITLE AND LOCATION: CONTRACTOR: PROJECT NUMBER:
Hot Springs VA FY13 Wireless Project
TYPE OF SUBMITTAL |CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
FICATION SCHEDULE DATES ACTION ACTION
p[o|ifs|s|Rlc|s[R} I [ | R APPROVAL|MATERIAL SUBMIT
ITEM SPEC  |SPEC PARA. A [RIN[c|T|E[E|AJEf N | O | E | SUBMIT | NEEDED | NEEDED |CODE| DATE TO  |CODE| DATE REMARKS
NO. | SECTION NO. DESCRIPTION T [Als[H|AlP[RIM[c) F [V | v BY BY GOVERN-
NO. OF ITEM AW|T[E[Tlo[T|Plof O | T | | MENT
SUBMITTED I[RID[E[R|I[L[R E
sNJulum|T|FIEDj O [ A | W
Hs|c|L|els|i|sfsf N [P | E
E|s|T|EIN| |C Lip]Rr
E| [1]s|T| |A Y|R
7| lof |s] |7 0
s| N E v
s s E
D
1 lo10000 | 1.4.A Security Plan X X
2 | o10000 |1.4.C. 1 Keys x| | x
3 010000 | 1.5.B | Fire Safety Pl an X X
4 010000 | 1.6.G Phasi ng Pl an X X
5 Land Surveyor
010000 1.13 Certification X X
6 010000 1.15 ] As-Built Draw ngs X X
7 lo10100 |1.2.B.1 Safety Plan X X
8 |o10100 |1.2.B. 2]Traffic Control Plan X X
® Jo10100 |1.2.B.3|CSHA Certification X X
10 lo10100 |2.1.A 3 ID tags copy X X
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SUBMITTAL REGISTER

CONTRACT NO:

TITLE AND LOCATION: CONTRACTOR: PROJECT NUMBER:
Hot Springs VA FY13 Wireless Project
TYPE OF SUBMITTAL JCLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
FICATION SCHEDULE DATES ACTION ACTION
DID|I|S|SIRIC|ISIR] | G R IAPPROVAL|MATERIAL SUBMIT
ITEM SPEC SPEC PARA. A [RINICITIEIE|AIEf N | O E | SUBMIT | NEEDED | NEEDED JCODE| DATE TO CODE| DATE REMARKS
NO. SECTION NO. DESCRIPTION TIA[S|HIA[P|IRIMIC] F | V Y BY BY GOVERN-
NO. OF ITEM AWTIEITIO|ITIPIOJ O | T | MENT
SUBMITTED IIRIDIE|R|I|L[R E
SIN[U|UIM[T|FIEIDf O | A W
H|GICILIE[S|I|SISE N | P E
E|S|TIEIN| [C L|P R
E 1IS|T| |A Y[R
T ol |IS| [T 0
S N E V
S S E
D
1 loio0100 f.1.C 1 CO”'fpeF}o‘“'i”rft n';enrtson X X
2 fo10100 Jo. 1.c.o] mPany. a"’/‘f ety X X
13 |o10100 2. 1.F. 1 Nabg{ gaghggz Yk X
“ lois719 f1. 4. A 2| Environmental X X
¥ Jorras | w5 | pmiirer oonis MNE
16 1033053 1.5.8 OO”‘B;;‘ SnM X K X
17 1033053 | 1.5.C | Reinforcing Steel [x X
18 1033053 | 1.5 gf‘rr{‘ n’g “Croensp oau”ndd X X
19 1033713 | 1.5.8 | Shot crete bestan |, X

01 33 24 -
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SUBMITTAL REGISTER

CONTRACT NO:

TITLE AND LOCATION: CONTRACTOR: PROJECT NUMBER:
Hot Springs VA FY13 Wireless Project
TYPE OF SUBMITTAL JCLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
FICATION SCHEDULE DATES ACTION ACTION
D[D|I[s|S|RIC|SIRp I | G | R APPROVAL|MATERIAL SUBMIT
ITEM SPEC | SPEC PARA. A [RIN|C|T|E[E|JA|Ef N | O | E | SUBMIT | NEEDED | NEEDED JCODE| DATE TO |CODE| DATE REMARKS
NO. | SECTION NO. DESCRIPTION T|A|S[H|A|P[RIM[CRF [V |V BY BY GOVERN-
NO. OF ITEM AW|TIE|T|O[T|PlOJ O | T ] I MENT
SUBMITTED I|RID|E|R[I|L|R E
SIN|ufuMm|T|FIEDf O | A | W
H|G|C[LIE|S|t|SIsSEN|P ] E
E|S[T|EIN| |C LIPIR
E| [1|S|T| |A Y|R
T| o] Is] |T 0
S| IN E Vv
S S E
D
20 lo33713| 1.5.¢C Aggr egat e X X
e G adati on
21 Shotcrete
033713] 1.5.D Qual i fication X X
221040513 | 1.4.B | Mortar Design Mx |x X
23 Mortar Col or
0405131 1.4.C Adni xt ur e X X
24 St one/ Mort ar
0405131 1.4.D Mbckup X X
25 Rock Excavati on
3120111 1.6.B Repor t X X
26 Aggr egat e Base
312011] 1.6.C Cour se X X
27 1312011 | 1.6.D | Type I Backfill |x X
28 PB12323. Flowable Fill M x
33 1.5.B Desi gn X X

01 33 24 -

4



SUBMITTAL REGISTER

CONTRACT NO:

TITLE AND LOCATION:

Hot Springs VA

CONTRACTOR:

PROJECT NUMBER:
FY13 Wireless Project

TYPE OF SUBMITTAL JCLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
FICATION SCHEDULE DATES ACTION ACTION
D[DII'|SISIRICISIR}F | | G R IAPPROVAL|MATERIAL SUBMIT
ITEM SPEC SPEC PARA. A |R[NIC|TIE[EJAIEf N [ O E | SUBMIT | NEEDED | NEEDED JCODE| DATE TO CODE| DATE REMARKS
NO. SECTION NO. DESCRIPTION T(AIS|H|A[P|IRIMIC} F | V Vv BY BY GOVERN-
NO. OF ITEM AW[TIE|T|O[TIPIOf O T | MENT
SUBMITTED I'|IRIDIE|R]I'|L|R E
SNJUIUIM[T|FIEIDf O | A W
H[G|C|LIE[S|I|SISE N | P E
E[S|TIEIN| |C L|P R
E 1[S|T] |A Y| R
T( [O] [S| |T 0
S N E \
S S E
D
29 1320523 | 1.5.B |Concrete Material sfx X
30 329000 1.7 Seed/ Fertilizer [x X
31
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SECTI ON 01 42 19
REFERENCE STANDARDS

PART 1 - GENERAL
1.1 DESCRI PTI ON

This section specifies the availability and source of references and
standards specified in the project manual under paragraphs APPLI CABLE
PUBLI CATI ONS and/ or shown on the draw ngs.

1.2 AVAI LABI LITY OF SPECI FI CATI ONS LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMVERCI AL | TEM DESCRI PTI ONS FPMR PART 101- 29
(FAR 52.211-1) (AUG 1998)

A. The GSA I ndex of Federal Specifications, Standards and Conmercial Item
Descriptions, FPMR Part 101-29 and copi es of specifications, standards,
and commercial itemdescriptions cited in the solicitation nmay be
obtained for a fee by submtting a request to — GSA Federal Supply
Service, Specifications Section, Suite 8100, 470 East L’'Enfant Pl aza,
SW Washi ngt on, DC 20407, Tel ephone (202) 619-8925, Facsinile (202) 619-
8978.

B. If the General Services Adm nistration, Departnent of Agriculture, or
Departnent of Veterans Affairs issued this solicitation, a single copy
of specifications, standards, and comercial itemdescriptions cited in
this solicitati on may be obtained free of charge by subnmitting a request
to the addressee in paragraph (a) of this provision. Additional copies
will be issued for a fee.

1.3 AVAI LABI LI TY FOR EXAM NATI ON OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX
OF FEDERAL SPECI FI CATI ONS, STANDARDS AND COMMERCI AL | TEM DESCRI PTI ONS
(FAR 52.211-4) (JUN 1988)

The specifications and standards cited in this solicitation can be

exam ned at the follow ng | ocation:

DEPARVMENT OF VETERANS AFFAI RS

O fice of Construction & Facilities Managenent
Facilities Quality Service (00CFMLA)

425 Eye Street NNW (sixth floor)

Washi ngt on, DC 20001

Tel ephone Nunbers: (202) 632-5249 or (202) 632-5178
Bet ween 9: 00 AM - 3: 00 PM

01 42 19 - 1
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1.4 AVAI LABI LI TY OF SPECI FI CATI ONS NOT LI STED I N THE GSA | NDEX OF FEDERAL
SPECI FI CATI ONS, STANDARDS AND COMMERCI AL | TEM DESCRI PTI ONS ( FAR 52.211-3)
(JUN 1988)
The specifications cited in this solicitation may be obtained fromthe
associ ations or organizations |isted bel ow.

AA Al umi num Associ ation | nc.
http://ww. al um num org

AABC Associ ated Air Bal ance Counci l
http://ww. aabchqg. com

AAVA Anmerican Architectural Manufacturer's Association
http://ww. aamanet . org

AAN American Nursery and Landscape Associ ation
http://ww.anl a. org

AASHTO  Anerican Association of State Hi ghway and Transportation Oficials
http://ww. aasht 0. org

AATCC Anerican Associ ation of Textile Chem sts and Col ori sts
http://ww. aatcc. org

ACG H Ameri can Conference of Governnental Industrial Hygienists
http://ww. acgi h.org

ACI Anmerican Concrete Institute
http://ww. aci-int. net

ACPA American Concrete Pipe Association
http://ww. concrete-pipe.org

ACPPA American Concrete Pressure Pipe Association
http://ww. acppa. or g

ADC Air Diffusion Council
http://fl exi bl educt. org

AGA Anerican Gas Associ ation
http://ww. aga. org

AGC Associ ated General Contractors of America
http://ww. agc.org

01 42 19 - 2



AGVA

AHAM

Al SC

Al S|

A TC

AMCA

ANLA

ANSI

APA

AR

ASAE

ASCE

ASHRAE

ASME

ASSE

Anmerican Gear Manufacturers Associ ation, |nc.
http://ww. agnma. org

Associ ati on of Honme Appliance Manufacturers
http://ww. aham org

Anerican Institute of Steel Construction
http://ww. ai sc. org

Anerican lron and Steel Institute
http://ww. steel.org

Anerican Institute of Tinber Construction
http://ww. aitc-glulamorg

Air Movenent and Control Association, |nc.
http://ww. anta. org

American Nursery & Landscape Associ ation
http://ww. anl a. org

Anerican National Standards Institute, Inc.
http://ww. ansi.org

The Engi neered Wod Associ ation
http://ww. apawood. or g

Air-Conditioning and Refrigeration Institute
http://ww.ari.org

American Society of Agricultural Engineers
http://ww. asae. org

American Society of Civil Engineers
http://ww. asce. org

American Society of Heating, Refrigerating, and
Ai r-Condi tioni ng Engi neers
http://ww. ashrae. org

Ameri can Soci ety of Mechani cal Engi neers
http://ww. asne. org

American Soci ety of Sanitary Engi neering
http://ww. asse-pl unbi ng. org

01 42 19 - 3
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ASTM

AW

AVWS

AWM

BHVA

Bl A

CAG

a

Cl SCA

Cl SPI

CLFM

CRSI

American Society for Testing and Materials
http://ww. astmorg

Architectural Wodwork Institute
http://ww. awi net.org

American Wel di ng Society
http://ww. aws. org

Anmerican Water Wirks Associ ati on
http://ww. awa. or g

Bui | ders Hardwar e Manufacturers Associ ation
http://ww. bui | der shar dware. com

Brick Institute of Anerica
http://ww.bi a.org

Conmpressed Air and Gas Institute
http://ww. cagi.org

Conmpressed Gas Associ ation, Inc.
http://ww. cganet.com

The Chlorine Institute, Inc.
http://ww. chlorineinstitute.org

Ceilings and Interior Systens Construction Association
http://ww. ci sca. org

Cast Iron Soil Pipe Institute
http://ww.cispi.org

Chai n Link Fence Manufacturers Institute
http://ww. chai nlinkinfo.org

Concrete Plant Manufacturers Bureau
http://ww. cpnb. org

Cal i forni a Redwood Associ ati on
http://ww. cal redwood. or g

Concrete Reinforcing Steel Institute
http://ww.crsi.org

01 42 19 - 4
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DHI

EGSA

EEI

EPA

ETL

FAA

FCC

FPS

FM

GSA

HI

HPVA

Cool i ng Technol ogy Institute
http://ww.cti.org

Door and Hardware Institute
http://ww. dhi.org

El ectrical Cenerating Systens Associ ation
http://ww. egsa. org

Edi son Electric Institute
http://ww. eei.org

Envi ronment al Protection Agency
http://ww. epa. gov

ETL Testing Laboratories, Inc.
http://ww.etl.com

Federal Aviation Adm nistration
http://ww.faa. gov

Federal Conmuni cati ons Conmm ssion
http://ww.fcc. gov

The Forest Products Society
http://ww.forestprod. org

G ass Association of North Anerica
http://ww. cssinfo.conlinfo/gana. htm/

Factory Miutual |nsurance
http://ww. f ngl obal . com

Gypsum Associ ation
http://ww. gypsum org

CGeneral Services Adm nistration
http://ww. gsa. gov

Hydraulic Institute
http://ww. punps. org

Har dwood Pl ywood & Veneer Associ ation
http://ww. hpva. org

01 42 19 - 5
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| CBO I nternational Conference of Building Officials
http://ww.icbo.org

| CEA I nsul at ed Cabl e Engi neers Associ ation Inc.
http://ww. i cea. net

\'I CAC Institute of ean Air Conpanies
http://ww.icac.com

| EEE Institute of Electrical and El ectronics Engi neers
http://ww.ieee. org\

| MBA I nternational Muinicipal Signal Association
http://ww.insasafety.org

| PCEA I nsul at ed Power Cabl e Engi neers Associ ation

NBVA Met al Bui | di ngs Manuf acturers Associ ati on
http://ww. mbrma. com

MBS Manuf acturers Standardi zati on Soci ety of the Valve and Fittings
I ndustry Inc.
http://ww. mss- hg. com

NAAMM Nat i onal Associ ation of Architectural Metal Mnufacturers
http://ww. naanm or g

NAPHCC Pl unbi ng- Heati ng- Cool i ng Contractors Associ ation
http://ww. phccweb. org. org

NBS Nati onal Bureau of Standards
See - NI ST
NBBPVI Nati onal Board of Boiler and Pressure Vessel |nspectors

http://ww. nati onboard. org

NEC Nat i onal El ectric Code
See - NFPA National Fire Protection Association

NENMA Nat i onal El ectrical Manufacturers Associ ation
http://ww. nerma. org

NFPA National Fire Protection Association
http://ww. nf pa. org
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NHLA

NI H

NI ST

NLMA

NPA

NWADA

PCA

PCl

PPI

PEI

PTI

RFCI

Nat i onal Har dwood Lunber Associ ati on
http://ww. nat| har dwood. org

National Institute of Health
http://ww. ni h. gov

National Institute of Standards and Technol ogy
http://ww. ni st. gov

Nor t heast ern Lunmber Manufacturers Associ ation, |nc.

http://ww. nel nma. or g

Nati onal Particl eboard Association
18928 Preniere Court

Gai t her sburg, MD 20879

(301) 670-0604

Nat i onal Sanitation Foundation
http://ww. nsf.org

W ndow and Door Manufacturers Associ ati on
http://ww. nwwda. or g

Cccupational Safety and Health Administration
Depart ment of Labor
http://ww. osha. gov

Portland Cenent Associ ation
http://ww. portcenent.org

Precast Prestressed Concrete Institute
http://ww.pci.org

The Plastic Pipe Institute
http://ww. pl asticpipe.org

Porcel ain Enanel Institute, Inc.
http://ww. porcel ai nenanel . com

Post - Tensioning Institute
http://ww. post -tensi oni ng.org

The Resilient Floor Covering Institute
http://ww.rfci.com
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RIS

RVA

SCVA

SOl

| GVA

SVACNA

SSPC

STI

SW

TCA

TEMA

TPI

uBC

Redwood | nspection Service
See - CRA

Rubber Manuf acturers Associ ation, |nc.
http://ww.rnma. org

Sout hern Cypress Manufacturers Associ ation
http://ww. cypressinfo.org

Steel Door Institute
http://ww. st eel door. org

Insulating A ass Manufacturers Alliance
http://ww.igrmaonline.org

Steel Joist Institute
http://ww.steeljoist.org

Sheet Metal and Air-Conditioning Contractors
Nat i onal Associ ation, Inc.
http://ww. snmacna. org

The Society for Protective Coatings
http://ww.sspc. org

Steel Tank Institute
http://ww. st eel tank. com

Steel Wndow Institute
http://ww. st eel wi ndows. com

Tile Council of Anmerica, |nc.
http://ww.tileusa.com

Tubul ar Exchange Manuf acturers Associ ation
http://ww.tenma. org

Truss Plate Institute, Inc.
583 D Onofrio Drive; Suite 200
Madi son, W 53719

(608) 833-5900

The Uni form Bui | di ng Code
See | CBO
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UL

uLC

WCLI B

VRCLA

WAPA

Underwriters' Laboratories |ncorporated
http://ww. ul.com

Underwiters' Laboratories of Canada
http://ww.ul c.ca

West Coast Lunber Inspection Bureau
6980 SW Varns Road, P.O Box 23145
Portland, OR 97223

(503) 639-0651

Western Red Cedar Lunber Association
P.O. Box 120786

New Bri ghton, M 55112

(612) 633-4334

Western Whod Products Associ ation
http://ww. wawpa. org
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SECTI ON 01 45 29
TESTI NG LABORATORY SERVI CES

PART 1 - GENERAL

1.1 DESCRI PTI ON:
This section specifies materials testing activities and inspection
services required during project construction to be provided by a
Testing Laboratory retai ned by Departnent of Veterans.

1.2 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ desi gnation only.

B. Anerican Association of State H ghway and Transportation Oficials

(AASHTO) :

T27-11. ... ... Standard Met hod of Test for Sieve Analysis of
Fi ne and Coar se Aggregates

T96-02 (R2006).......... Standard Method of Test for Resistance to

Degradati on of Snall-Size Coarse Aggregate by
Abr asi on and Inpact in the Los Angel es Machi ne

T99-10.................. Standard Met hod of Test for Misture-Density
Rel ations of Soils Using a 2.5 Kg (5.5 I b.)
Ranmmer and a 305 mm (12 in.) Drop

T104-99 (R2007)......... St andard Met hod of Test for Soundness of
Aggregate by Use of Sodium Sul fate or Magnesi um
Sul fate

T180-10................. Standard Met hod of Test for Misture-Density

Rel ations of Soils using a 4.54 kg (10 Ib.)
Ranmer and a 457 mm (18 in.) Drop
T191-02(R2006).......... Standard Method of Test for Density of Soil In-
Pl ace by the Sand- Cone Met hod
C. Anmerican Concrete Institute (AC):

506. 4R- 94 (R2004)....... CGui de for the Evaluation of Shotcrete
D. Anerican Society for Testing and Materials (ASTM:

A325-10................. Standard Specification for Structural Bolts,
Steel, Heat Treated, 120/105 ksi M nimum Tensil e
Strength

A370-12....... ... .. ... Standard Test Methods and Definitions for
Mechani cal Testing of Steel Products

A416/ A416M 10........... St andard Specification for Steel Strand,

Uncoat ed Seven-Wre for Prestressed Concrete



C31/ C31M 10

C33/C33M 11a
C39/ C39Mm 12

C109/ C109M 11b

C138/ C138M 10b

C143/ C143M 10a

C172/ C172M 10

C173/ C173M 10b

C330/ C330M 09

C567/ C567M 11

C1064/ C1064M 11

C1077-11c

Cl1314-11a

D422- 63(2007)

10-01-12

Standard Specification for Heat Treated Steel
Structural Bolts, 150 ksi M ni mum Tensil e
Strength

Standard Practice for Mking and Curing Concrete
Test Specinens in the Field

St andard Specification for Concrete Aggregates
Standard Test Method for Conpressive Strength of
Cylindrical Concrete Specinens

Standard Test Method for Conpressive Strength of
Hydraul ic Cenent Mortars

St andard Test Method for Sieve Analysis of Fine
and Coarse Aggregates

Standard Test Method for Density (Unit Weight),
Yield, and Air Content (Gravinmetric) of Concrete
St andard Test Methods for Sanpling and Testing
Concrete Masonry Units and Related Units
Standard Test Method for Slunp of Hydraulic
Cenent Concrete

Standard Practice for Sanpling Freshly M xed
Concrete

Standard Test Method for Air Content of freshly
M xed Concrete by the Volunetric Method

St andard Specification for Lightweight
Aggregates for Structural Concrete

Standard Test Method for Density Structural

Li ghtwei ght Concrete

Standard Test Method for Pre-construction and
Construction Evaluation of Mrtars for Plain and
Rei nforced Unit Masonry

Standard Test Method for Sanpling and Testing

G out

St andard Test Method for Tenperature of Freshly
M xed Portland Cenent Concrete

Standard Practice for Agencies Testing Concrete
and Concrete Aggregates for Use in Construction
and Criteria for Testing Agency Eval uation
Standard Test Method for Conpressive Strength of
Masonry Prisns

Standard Test Method for Particle-Size Anal ysis
of Soils
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D698-07el

D1140- 00(2006) . .. .......

D1143/ D1143M 07el

D1188-07el

D2167- 08)

D2974-07a

E94- 04( 2010)

10-01-12

Standard Test Methods for Laboratory Conpaction
Characteristics of Soil Using Standard Effort
Standard Test Methods for Amount of Material in
Soi |l s Finer than No. 200 Sieve

Standard Test Methods for Deep Foundati ons Under
Static Axial Conpressive Load

Standard Test Method for Bul k Specific Gavity
and Density of Conpacted Bituni nous M xtures
Usi ng Coat ed Sanpl es

Standard Test Method for Density and Unit Wi ght
of Soil in Place by the Sand-Cone Met hod
Standard Test Methods for Laboratory Conpaction
Characteristics of Soil Using Mdified Effort
(56, 000ft Ibf/ft3 (2,700 KNmM nB))

St andard Test Method for Unconfined Conpressive
Strength of Cohesive Soil

Standard Test Method for Density and Unit Wi ght
of Soil in Place by the Rubber Balloon Method
St andard Test Methods for Laboratory

Det erm nation of Water (Misture) Content of
Soi |l and Rock by Mass

Standard Test Methods for Misture, Ash, and
Organic Matter of Peat and O her Organic Soils
St andard Specification for M ninmum Requirenents
for Agencies Testing and | nspecting Road and
Pavi ng Materials

Standard Practice for M ninum Requirenments for
Agenci es Engaged in Testing and/or |nspection
of Soil and Rock as used in Engineering Design
and Construction

Standard Test Method for In-Place Density and
Wat er Content of Soil and Soil - Aggregat e by
Nucl ear Methods (Shal | ow Dept h)

Standard CGui de for Radiographi ¢ Exam nation
Standard Practice for Contact U trasonic Testing
of Wel dnents

Standard Specification for Agenci es Engaged in
Construction Inspection, Testing, or Special

| nspection

St andard Specification for Agencies Perform ng
Non- Destructive Testing
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E605-93(R2011).......... Standard Test Methods for Thickness and Density
of Sprayed Fire Resistive Material (SFRM
Applied to Structural Menbers

E709-08................. Standard Cui de for Magnetic Particle Exam nation

E1155-96( R2008)......... Det erm ni ng FF Fl oor Flatness and FL Fl oor
Level ness Nunbers

E. Anerican Wl ding Society (AWS):
D1.D1. 1M 10............. Structural Weldi ng Code- Stee
1. 3 REQUI REMENTS:

A. Accreditation Requirenents: Construction materials testing | aboratories
nmust be accredited by a | aboratory accreditation authority and will be
required to submt a copy of the Certificate of Accreditation and Scope
of Accreditation. The | aboratory’s scope of accreditation must include
t he appropri ate ASTM standards (i.e.; E329, Cl077, D3666, D3740, A880,
E543) listed in the technical sections of the specifications.
Laboratori es engaged i n Hazardous Materials Testing shall neet the
requi rements of OSHA and EPA. The policy applies to the specific
| aboratory perform ng the actual testing, not just the “Corporate
Ofice.”

B. Inspection and Testing: Testing |aboratory shall inspect nmaterials and
wor kmanshi p and performtests described herein and additional tests
requested by Resident Engineer. Wen it appears materials furnished, or
wor k performed by Contractor fail to neet construction contract
requi rements, Testing Laboratory shall direct attention of Resident
Engi neer to such failure

C. Witten Reports: Testing |aboratory shall submit test reports to
Resi dent Engi neer, Contractor, unless other arrangenents are agreed to
in witing by the Resident Engineer. Submit reports of tests that fai
to neet construction contract requirenments on col ored paper.

D. Verbal Reports: Gve verbal notification to Resident Engineer
i medi ately of any irregularity.

PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON
3.1 EARTHWORK:

A. Ceneral: The Testing Laboratory shall provide qualified personnel,
materi als, equiprment, and transportation as required to performthe
services identified/required herein, within the agreed to schedul e
and/or tinme frame. The work to be perforned shall be as identified
herein and shall include but not be limted to the foll ow ng:
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observe fill and subgrades during proof-rolling to eval uate
suitability of surface material to receive fill or base course
Provi de reconmendati ons to the Resident Engineer regarding
suitability or unsuitability of areas where proof-rolling was
observed. Where unsuitable results are observed, w tness excavation
of unsuitable material and recommend to Resident Engi neer extent of
renoval and repl acenment of unsuitable materials and observe proof-
rolling of replaced areas until satisfactory results are obtained
Provide full time observation of fill placenent and conpaction and
field density testing in building areas and provide full tine
observation of fill placenent and conpaction and field density
testing in pavenent areas to verify that earthwork compaction
obtained is in accordance with contract docunents.

Provi de supervi sed geotechnical technician to i nspect excavation,
subsurface preparation, and backfill for structural fill.

B. Testing Conpacti on:

1

Det erm ne maxi mum density and opti mum noi sture content for each type
of fill, backfill and subgrade nmaterial used, in conpliance with ASTM
D698 and/ or ASTM D1557.

Make field density tests in accordance with the primary testing

net hod foll owi ng ASTM D6938 wherever possible. Field density tests
utilizing ASTM D1556 or ASTM D2167 shall be utilized on a case by
case basis only if there are problens with the validity of the
results fromthe primry method due to specific site field
conditions. Should the testing |aboratory propose these alternative
net hods, they shoul d provide satisfactory explanation to the Resident
Engi neer before the tests are conducted.

a. Building Slab Subgrade: At |east one test of subgrade for every
185 nt (2000 square feet) of building slab, but in no case fewer
than three tests. In each conpacted fill layer, performone test
for every 185 nt (2000 square feet) of overlaying building slab
but in no case fewer than three tests.

b. Foundation Wall Backfill: One test per 30 m (100 feet) of each
| ayer of conpacted fill but in no case fewer than two tests.

c. Pavenent Subgrade: One test for each 335 n? (400 square yards),
but in no case fewer than two tests.

d. Curb, Gutter, and Sidewal k: One test for each 90 m (300 feet), but
in no case fewer than two tests
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e. Trenches: One test at nmaxi mum 30 m (100 foot) intervals per 1200
mm (4 foot) of vertical lift and at changes in required density,
but in no case fewer than two tests.

f. Footing Subgrade: At |east one test for each |ayer of soil on
which footings will be placed. Subsequent verification and
approval of each footing subgrade may be based on a vi sual
conpari son of each subgrade with rel ated tested subgrade when
acceptabl e to Resident Engineer. In each conpacted fill |ayer
bel ow wal I footings, performone field density test for every 30 m
(100 feet) of wall. Verify subgrade is level, all |oose or
di sturbed soils have been renoved, and correl ate actual soil
condi ti ons observed with those indicated by test borings.

Fill and Backfill Material Gradation: One test per 25 cubic yards
stockpiled or in-place source material. Gadation of fill and backfill
mat eri al shall be determ ned in accordance with ASTM D422.

Testing for Footing Bearing Capacity: Evaluate if suitable bearing
capacity material is encountered in footing subgrade.

Testing Materials: Test suitability of on-site and off-site borrow as
directed by Resident Engi neer.

3.2 NOT USED
3.3 NOT USED
3.4 LANDSCAPI NG

A

B.

Test topsoil for organic materials, pH phosphate, potash content, and

gradation of particles.

1. Test for organic material by using ASTM D2974.

2. Determne percent of silt, sand, clay, and foreign materials such as
rock, roots, and vegetation.

Subnit |aboratory test report of topsoil to Resident Engi neer.

3.5 NOT USED
3.6 SITE WORK CONCRETE:

Test site work concrete including materials for concrete as required in
Article CONCRETE of this section.

3.7 NOT USED
3. 8 CONCRETE:

A

Batch Plant |nspection and Materials Testing:

1. Performcontinuous batch plant inspection until concrete quality is
established to satisfaction of Resident Engineer with concurrence of
Contracting O ficer and perform periodi c i nspections thereafter as
det erm ned by Resi dent Engi neer.
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Periodically inspect and test batch proportioning equipnent for
accuracy and report deficiencies to Resident Engineer.

Sanmple and test mix ingredients as necessary to insure conpliance

wi th specifications.

Sanpl e and test aggregates daily and as necessary for noisture
content. Test the dry rodded wei ght of the coarse aggregate whenever
a sieve analysis is nade, and when it appears there has been a change
in the aggregate.

Certify, in duplicate, ingredients and proportions and anmounts of
ingredients in concrete conformto approved trial m xes. When
concrete is batched or mixed off imrediate building site, certify (by
signing, initialing or stanping thereon) on delivery slips
(duplicate) that ingredients in truck-1oad nmixes conformto
proportions of aggregate wei ght, cenent factor, and water-cenent
rati o of approved trial m xes

B. Field Inspection and Materials Testing:

1

Provide a technician at site of placenent at all tinmes to perform
concrete sanpling and testing.

Revi ew the delivery tickets of the ready-m x concrete trucks arriving
on-site. Notify the Contractor if the concrete cannot be placed
within the specified tine limts or if the type of concrete delivered
is incorrect. Reject any |loads that do not conply with the
Specification requirements. Rejected | oads are to be renoved fromthe
site at the Contractor’s expense. Any rejected concrete that is

pl aced will be subject to renoval

Take concrete sanples at point of placenent in accordance with ASTM
Cl72. Mold and cure conpression test cylinders in accordance with
ASTM C31. Make at |east three cylinders for each 40 m’ (50 cubic
yards) or |ess of each concrete type, and at |east three cylinders
for any one day's pour for each concrete type. Label each cylinder
with an identification nunber. Resident Engineer may require

addi tional cylinders to be nolded and cured under job conditions.
Performslunp tests in accordance with ASTM C143. Test the first
truck each day, and every tinme test cylinders are made. Test punped
concrete at the hopper and at the discharge end of the hose at the
begi nni ng of each day’s punping operations to determ ne change in

sl unp.

Determ ne the air content of concrete per ASTM Cl173. For concrete
required to be air-entrained, test the first truck and every 20 n?t
(25 cubic yards) thereafter each day. For concrete not required to be
air-entrained, test every 80 n? (100 cubic yards) at random For
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10.

11.

12.

13.

14.

15.

16.

17.

10-01-12

punped concrete, initially test concrete at both the hopper and the

di scharge end of the hose to determ ne change in air content.

If slunp or air content fall outside specified limts, make another

test i mediately from another portion of same batch.

Performunit weight tests in conpliance with ASTM C138 for nornma

wei ght concrete and ASTM C567 for |ightweight concrete. Test the

first truck and each tinme cylinders are nade.

Notify laboratory technician at batch plant of nmix irregularities and

request materials and proportioning check.

Verify that specified mxing has been acconpli shed.

Environnmental Conditions: Determine the tenperature per ASTM Cl064

for each truckl oad of concrete during hot weather and col d weat her

concreting operations:

a. Wen anbient air tenperature falls below 4.4 degrees C (40 degrees
F), record maxi mum and mninimum air tenperatures in each 24 hour
period; record air tenmperature inside protective enclosure; record
nm ni mum t enperature of surface of hardened concrete.

b. When anbient air tenperature rises above 29.4 degrees C (85
degrees F), record maxi mum and mninmum air tenperature in each 24
hour period; record mnimumrelative hunidity; record maxi mum wi nd
vel ocity; record maxi num tenperature of surface of hardened
concrete.

I nspect the reinforcing steel placenent, including bar size, bar

spaci ng, top and bottom concrete cover, proper tie into the chairs,

and grade of steel prior to concrete placenent. Subnmt detailed

report of observations.

Cbserve conveyi ng, placenent, and consolidation of concrete for

conformance to specifications.

bserve condition of formed surfaces upon renmoval of formawork prior

to repair of surface defects and observe repair of surface defects.

(bserve curing procedures for conformance with specifications, record

dates of concrete placenent, start of prelimnary curing, start of

final curing, end of curing period.

bserve preparations for placement of concrete:

a. Inspect handling, conveying, and placing equi pnent, inspect
vi brating and conpacti on equi prent.

b. Inspect preparation of construction, expansion, and isolation
joints.

(bserve preparations for protection fromhot weather, cold weather,

sun, and rain, and preparations for curing.

Cbserve concrete m xing
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a. Monitor and record anmpbunt of water added at project site.

b. Cbserve m ni mum and nmaxi mum ni xi ng ti mes.

18. Measure concrete flatwork for | evelness and fl atness as foll ows:

a. Perform Fl oor Tol erance Measurenents Fr and F_ in accordance with
ASTM E1155. Cal cul ate the actual overall F- nunmbers using the
i nferior/superior area mnethod.

b. Performall floor tol erance neasurenents within 48 hours after
slab installation and prior to renoval of shoring and formork.

c. Provide the Contractor and the Resident Engineer with the results
of all profile tests, including a running tabulation of the
overall Fr and F_ values for all slabs installed to date, within
72 hours after each slab installation.

19. Ot her inspections:

a. Grouting under base plates

b. Grouting anchor bolts and reinforcing steel in hardened concrete

C. Laboratory Tests of Field Sanples:

1. Test conpression test cylinders for strength in accordance with ASTM
C39. For each test series, test one cylinder at 7 days and one
cylinder at 28 days. Use remaining cylinder as a spare tested as
directed by Resident Engineer. Conpile | aboratory test reports as
foll ows: Conpressive strength test shall be result of one cylinder,
except when one cylinder shows evidence of inproper sanpling, nolding
or testing, in which case it shall be discarded and strength of spare
cylinder shall be used.

2. Make weight tests of hardened |ightweight structural concrete in
accordance with ASTM C567.

3. Furnish certified conpression test reports (duplicate) to Resident
Engineer. In test report, indicate the follow ng information:

a. Cylinder identification nunber and date cast.

b. Specific location at which test sanples were taken.

c. Type of concrete, slunp, and percent air.

d. Conpressive strength of concrete in MPa (psi).

e. Weight of |ightweight structural concrete in kg/n? (pounds per

cubic feet).
Weat her conditions during placing.

—h

g. Tenperature of concrete in each test cylinder when test cylinder
was nol ded.

h. Maxi mum and mi ni mum anbi ent tenperature during placing.

i . Anbient tenperature when concrete sanple in test cylinder was
t aken.

j. Date delivered to | aboratory and date tested.
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3. 9 RElI NFORCEMENT:

A
B.

Review mi || test reports furnished by Contractor.

Make one tensile and one bend test in accordance with ASTM A370 from
each pair of sanpl es obtained.

Witten report shall include, in addition to test results, heat nunber,
manuf acturer, type and grade of steel, and bar size.

Performtension tests of mechanical and wel ded splices in accordance
wi th ASTM A370.

3.10 NOT USED
3.11 NOT USED
3.12 ARCHI TECTURAL PRECAST CONCRETE:

A

I nspection at Plant: Forms, placenent of reinforcing steel, concrete
cover, and placenment and finishing of concrete.

Concrete Testing: Test concrete including materials for concrete as
required in Article CONCRETE of this section, except nake two test
cylinders for each day's production of each strength of concrete

pr oduced.

I nspect nmenbers to insure specification requirements for curing and
fini shes have been net.

3. 13 MASONRY:

A

Mortar Tests:
1. Laboratory conpressive strength test:
a. Conply with ASTM C780.
b. Obtain sanples during or inmediately after discharge from batch
m xer.
c. Furnish nolds with 50 mm (2 inch), 3 conpartnent gang cube.
d. Test one sanple at 7 days and 2 sanpl es at 28 days.
2. Two tests during first week of operation; one test per week after
initial test until masonry conpletion.
Grout Tests:
1. Laboratory conpressive strength test:
a. Conply with ASTM C1019.
b. Test one sanple at 7 days and 2 sanples at 28 days.
c. Performtest for each 230 nf (2500 square feet) of masonry.
Masonry Unit Tests:
1. Laboratory Conpressive Strength Test:
a. Conply with ASTM C140.
b. Test 3 sanples for each 460 nf (5000 square feet) of wall area.
Prism Tests: For each type of wall construction indicated, test nmasonry
prisms per ASTM C1314 for each 460 n? (5000 square feet) of wall area.
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.15

16

.17
.18
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Prepare one set of prisns for testing at 7 days and one set for testing

at 28 days.

NOT USED
NOT USED
NOT USED
NOT USED
NOT USED

01 45 29 -
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PART 1 -

SECTI ON 01 57 00
ENVI RONMENTAL MANAGEMENT
GENERAL

1.1 SECTI ON | NCLUDES

A

@ mmo o0

Speci al requirenments for environmental nmanagenent during construction
oper ati ons.

I mpl ement ati on and nai nt enance of Storm Water Pollution Prevention

Pl an prepared for the project (only if project will disturb nore than
one acre).

Working in and around protected species and associ ated environnent

Sl ope Protection and Erosion Control practices

Moni toring requirenents.

Definitions.

Envi ronnment al protection.

1. 2 RELATED DOCUMENTS

A

Storm Water Pollution Prevention Plan (SWPPP) for the Hot Springs VA
to be procured by contractor prior to construction from South Dakota
Depart nent of Environnmental and Natural Resources, for areas where
runof f fromconstruction could enter State waters (only if project

will disturb nore than one acre).

1.3 DEFI NI TI ONS

A

Envi ronnmental Pollution and Damage: Presence of chem cal, physical, or
bi ol ogi cal el enents or agents which adversely affect hunan health or
wel fare; unfavorably alter ecol ogical bal ances; or degrade utility of

environnent for aesthetic, cultural, or historical purposes.

PART 2 - PRODUCTS — NOT USED
PART 3 - EXECUTI ON
3.1 ENVI RONMVENTAL PROTECTI ON

A

Protection of natural resources: Conply with applicable regulations
and these specifications. Preserve the natural resources within the
Proj ect boundaries and outside the limts of permanent Wrk perforned
under this Contract in their existing condition or restore to an
equi val ent or inproved condition as approved by Oaner.
1. Confine denolition and construction activities to work area
limts indicated on the Draw ngs.
2. Di sposal operations for denolished and waste materials that are
not identified to be sal vaged, recycled or reused:
a. Renove debris, rubbish, and other waste materials resulting

fromdenolition and construction operations, fromsite.

01 57 00 - 1



No burning permtted.

Transport materials with appropriate vehicles and di spose off
site to areas that are approved for disposal by governing
authorities having jurisdiction.

Avoi d spillage by covering and securing | oads when hauling on
or adjacent to public streets or highways. Renpbve spillage
and sweep, wash, or otherw se clean project site, streets, or
hi ghways.

WAt er resources

a.

Conmply with requirenments of the National Pollutant D scharge
Eli minati on System (NPDES) and the State Pollutant Di scharge
El i m nati on System ( SPDES)

O ly substances: Prevent oily or other hazardous substances
fromentering the ground, drainage areas, or |ocal bodies of
wat er. Store and service construction equi prent at areas
designated for collection of oil wastes.

Mosqui t o abat enent: Prevent pondi ng of stagnhant water
conduci ve to nosquito breeding habitat. Provide positive
drai nage throughout construction

Prevent run-off fromsite during denolition and construction
operations.

Stream Crossings: Equi pnent will not be permitted to ford

live streans

Land resources: Prior to construction, identify land resources to

be preserved within the Wrk area. Do not renove, cut, deface,

injure, or destroy |land resources including trees, shrubs, vines,

grasses, topsoil, and landfornms w thout perm ssion from Omer.

a.

Eart hwork: As specified in Division 31 and as foll ows:

1) Erodible Soils for Earthwork: Plan and conduct earthwork
to minimze the duration of exposure of unprotected
Soils for Earthwork, except where the constructed
feature obscures borrow areas, quarries, and waste
mat eri al areas. Cear areas in reasonably sized
increments only as needed to use the areas devel oped.
Form earthwork to final grade as shown. |nmediately
protect side slopes and back sl opes upon conpl etion of
rough grading.
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2) Erosi on and sedi nentation control devices: Construct or
install tenporary and permanent erosion and
sedi mentation control features as required and
delineated in the SWPPP (if applicable), and in
accordance with Best Management Practices (BMP) of SD
DOT.

3) Prevent and elimnate tracking of Soils for Earthwork
and | oose materials off site through cl eaning of vehicle
tires and other vehicle surfaces prior to exiting the
site. Clean public roads of any material tracked from
the site.

Air Resources: Devel op and conply with | AQ Managerment Pl an, Dust

Control Plan, and as follows:

a. Coordi nate and conply with local Air Pollution Control
District requirenments.

b. Prevent creation of dust, air pollution, and odors.

C. Sequence construction to avoid di sturbance to site to the
greatest extent possible.

d. Use mul ch, water sprinkling, tenmporary enclosures, and ot her
appropriate methods to limt dust and dirt rising and
scattering in air to |l owest practical |level. Do not use water
when it may create hazardous or other adverse conditions such
as floodi ng and pollution.

e. Store volatile liquids, including fuels and solvents, in
cl osed cont ai ners.

f. Properly mai ntai n equi pnent to reduce gaseous pol | utant
em ssi ons.

Fish and Wl dlife Resources: Manage and control construction

activities to nmnimze interference with, disturbance of, and

danage to fish and wildlife.

a. Do not disturb fish and wildlife.

b. Do not alter water flows or otherwi se significantly disturb
the native habitat related to the project and critical to the
survival of fish and wildlife, except as indicated or
speci fi ed.

C. Contractor to obtain clearance fromBiologist if working

wi thin 500 feet of any nesting raptors.
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3.2

A

3.3

A

3.4

A

ARCHEOLOG CAL/ HI STORI C RESOURCES

Where the Contractor or any of the Contractor's enpl oyees, prior to,
or during the construction work, are advised of or discover any
possi bl e archeol ogi cal, historical and/or cultural resources, the
Contractor shall imediately notify the Contracting Oficer’s

Techni cal Representative verbally, and then with a witten follow up

FI ELD QUALI TY CONTRCL

Conply with requirenments of agencies having jurisdiction and as
speci fi ed.

RECLAVATI ON AND RE- SEEDI NG

Al'l disturbed areas resulting fromthis Project which are not occupied
by permanent construction shall be re-clainmed to pre-construction
conditions. Re-establish turf of a quality and nmix to match existing

vegetation at the given |ocation.

- - - END - - -
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SECTI ON 01 74 19
CONSTRUCTI ON WASTE MANAGEMENT
PART 1 — GENERAL
1.1 DESCRI PTI ON

A. This section specifies the requirenents for the nmanagenent of non-
hazardous building construction and denolition waste.

B. Waste disposal in landfills shall be mnimzed to the greatest extent
possible. O the inevitable waste that is generated, as much of the
waste material as econonically feasible shall be sal vaged, recycled or
reused.

C. Contractor shall use all reasonable nmeans to divert construction and
dermolition waste fromlandfills and incinerators, and facilitate their
sal vage and recycle not linmted to the foll ow ng:

Wast e Managenent Pl an devel opnent and i npl erent ati on.
Techni ques to nminimze waste generation.
Sorting and separating of waste material s.

Sal vage of existing naterials and itens for reuse or resale.

A

Recycling of materials that cannot be reused or sold.

D. At a mininumthe foll owi ng waste categories shall be diverted from

[andfills:

1. Soil.

2. Inerts (eg, concrete, masonry and asphalt).

3. O ean dinensional wood and pal ette wood.

4. Green waste (bi odegradabl e | andscapi ng naterial s).

5. Engi neered wood products (plywood, particle board and |-j oists,
etc).

Met al products (eg, steel, wire, beverage containers, copper, etc).
Car dboard, paper and packagi ng.
Bi t unmen roofing nmaterial s.
Pl astics (eg, ABS, PVC).
10. Carpet and/or pad.
11. Gypsum board.
12. I nsul ation.
13. Paint.
14. Fl uorescent | anps.
1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION
B. Section 01 00 00, GENERAL REQUI REMENTS.

© ® N o
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C. Lead Paint: Section 02 83 33.13, LEAD BASED PAI NT REMOVAL AND DI SPOSAL
1.3 QUALI TY ASSURANCE
A. Contractor shall practice efficient waste managenent when si zi ng,
cutting and installing building products. Processes shall be enpl oyed
to ensure the generation of as little waste as possible. Construction
/Denolition waste includes products of the follow ng:
1. Excess or unusable construction materials.
Packagi ng used for construction products.
Poor pl anning and/or | ayout.
Construction error.
Over ordering.
Weat her danmage.
Cont ami nati on.

M shandl i ng.

© ® N0 R WD

Br eakage.

B. Establish and maintain the managenent of non-hazardous buil di ng
construction and denolition waste set forth herein. Conduct a site
assessnment to estinate the types of materials that will be generated by
denolition and construction.

C. Contractor shall devel op and inpl enent procedures to recycle
construction and denolition waste to a mini mum of 50 percent.

D. Contractor shall be responsible for inplenentation of any specia
prograns involving rebates or sinilar incentives related to recycling.
Any revenues or savings obtained from sal vage or recycling shall accrue
to the contractor.

E. Contractor shall provide all denolition, renoval and | egal disposal of
mat erials. Contractor shall ensure that facilities used for recycling,
reuse and di sposal shall be permtted for the intended use to the
extent required by local, state, federal regulations. The Wol e

Bui | di ng Design Guide website http://ww. cwm wbdg. org provi des a

Constructi on Waste Managenent Dat abase that contains information on
conpani es that haul, collect, and process recycl able debris from
construction projects.

F. Contractor shall assign a specific area to facilitate separation of
materials for reuse, salvage, recycling, and return. Such areas are to
be kept neat and clean and clearly narked in order to avoid
contam nation or mxing of materials.
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G Contractor shall provide on-site instructions and supervision of
separation, handling, salvaging, recycling, reuse and return nethods to
be used by all parties during waste generating stages.

H. Record on daily reports any problens in conplying with | aws,
regul ati ons and ordi nances with corrective action taken

1.4 TERM NOLOGY

A Cass Il Landfill: A landfill that accepts non-hazardous resources
such as househol d, commercial and industrial waste resulting from
construction, renodeling, repair and denolition operations.

B. Clean: Untreated and unpai nted; uncontam nated wth adhesives, oils,
solvents, nastics and |ike products.

C. Construction and Denolition Waste: Includes all non-hazardous resources
resulting fromconstruction, renodeling, alterations, repair and
denolition operations.

D. Disnmantle: The process of parting out a building in such a way as to
preserve the useful ness of its materials and conponents.

E. Disposal: Acceptance of solid wastes at a legally operating facility

for the purpose of land filling (includes Class Ill landfills and inert
fills).
F. Inert Backfill Site: A location, other than inert fill or other

di sposal facility, to which inert materials are taken for the purpose
of filling an excavation, shoring or other soil engineering operation

G lnert Fill: Afacility that can legally accept inert waste, such as
asphalt and concrete exclusively for the purpose of disposal

H Inert Solids/Inert Waste: Non-liquid solid resources including, but not
limted to, soil and concrete that does not contain hazardous waste or
sol ubl e pollutants at concentrations in excess of water-quality
obj ectives established by a regional water board, and does not contain
significant quantities of deconposable solid resources.

I. Mxed Debris: Loads that include comm ngled recyclable and non-
recyclable materials generated at the construction site.

J. Mxed Debris Recycling Facility: A solid resource processing facility
that accepts |oads of mi xed construction and denolition debris for the
purpose of recovering re-usable and recyclable materials and di sposing
non-recycl abl e materi al s.

K. Permitted Waste Hauler: A conpany that holds a valid permt to collect
and transport solid wastes fromindividuals or businesses for the

pur pose of recycling or disposal
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Recycling: The process of sorting, cleansing, treating, and
reconstituting materials for the purpose of using the altered formin
t he manufacture of a new product. Recycling does not include burning
incinerating or thermally destroying solid waste.

1. On-site Recycling — Materials that are sorted and processed on site
for use in an altered state in the work, i.e. concrete crushed for
use as a sub-base in paving.

2. Of-site Recycling — Materials hauled to a location and used in an
altered formin the manufacture of new products.

Recycling Facility: An operation that can legally accept materials for

t he purpose of processing the materials into an altered formfor the

manuf acture of new products. Depending on the types of nmaterials

accepted and operating procedures, a recycling facility may or may not
be required to have a solid waste facilities permt or be regul ated by
the local enforcenment agency.

Reuse: Materials that are recovered for use in the sane form on-site

or off-site

Return: To give back reusable itens or unused products to vendors for

credit.

Sal vage: To renpve waste materials fromthe site for resale or re-use

by a third party.

Sour ce- Separated Materials: Materials that are sorted by type at the

site for the purpose of reuse and recycling.

Solid Waste: Materials that have been designated as non-recycl abl e and

are discarded for the purposes of disposal.

Transfer Station: A facility that can legally accept solid waste for

the purpose of tenporarily storing the materials for re-|oading onto

other trucks and transporting themto a landfill for disposal, or

recovering some materials for re-use or recycling.

1.5 SUBM TTALS

A

In accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, and
SAMPLES, furnish the follow ng:

Prepare and submit to the Resident Engineer a witten denplition debris
managenent plan. The plan shall include, but not be limted to, the
follow ng information:

1. Procedures to be used for debris nmanagenent.

2. Techniques to be used to nmininize waste generation.

3. Analysis of the estimated job site waste to be generated:
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a. List of each material and quantity to be sal vaged, reused,
recycl ed.

b. List of each material and quantity proposed to be taken to a
[andfill.

4. Detail ed description of the Means/ Met hods to be used for nmaterial

handl i ng

a. On site: Material separation, storage, protection where
appl i cabl e.

b. Of site: Transportation neans and destination. Include |Iist of
mat eri al s.
1) Description of materials to be site-separated and sel f-haul ed

to designated facilities.
2) Description of mxed materials to be collected by designated
wast e haul ers and renoved fromthe site.

c. The nanes and | ocations of mxed debris reuse and recycling
facilities or sites.

d. The nanes and | ocations of trash disposal landfill facilities or
sites.

e. Docunentation that the facilities or sites are approved to
receive the materials.

C. Designated Manager responsible for instructing personnel, supervising,
docunenting and admi ni ster over neetings relevant to the Waste
Managenent Pl an.

D. Monthly summary of construction and denolition debris diversion and
di sposal, quantifying all materials generated at the work site and
di sposed of or diverted from disposal through recycling.

1.6 APPLI CABLE PUBLI CATI ONS

A Publications listed below forma part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirenments conflict, the npst
stringent requirenents shall be net.

B. U S. Geen Building Council (USGBC)

LEED G een Building Rating System for New Construction

1.7 RECORDS
Mai ntain records to docunent the quantity of waste generated; the
guantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Records shal
be kept in accordance with the LEED Reference Qui de and LEED Tenpl ate.
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PART 2 - PRODUCTS
2.1 MATERI ALS

A
B
C

Li st of each material and quantity to be sal vaged, recycled, reused.
Li st of each material and quantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dates renoved
transportati on costs, weight tickets, tipping fees, manifests,

i nvoi ces, net total costs or savings.

PART 3 - EXECUTI ON
3.1 COLLECTI ON

A. Provide all necessary containers, bins and storage areas to facilitate
ef fecti ve waste nanagenent.

B. Clearly identify containers, bins and storage areas so that recycl abl e
materials are separated fromtrash and can be transported to respective
recycling facility for processing.

C. Hazardous wastes shall be separated, stored, disposed of according to
| ocal, state, federal regul ations.

3.2 DI SPOSAL

A. Contractor shall be responsible for transporting and di sposi ng of
materials that cannot be delivered to a source-separated or m xed
materials recycling facility to a transfer station or disposal facility
that can accept the materials in accordance with state and federa
regul ati ons.

B. Construction or dempolition materials with no practical reuse or that
cannot be sal vaged or recycled shall be disposed of at a landfill or
i nci nerator.

3.3 REPORT

A. Wth each application for progress paynent, submt a summary of
construction and denolition debris diversion and di sposal including
begi nni ng and endi ng dates of period covered.

B. Quantify all materials diverted fromlandfill disposal through sal vage
or recycling during the period with the receiving parties, dates
removed, transportation costs, weight tickets, nanifests, invoices.
Include the net total costs or savings for each sal vaged or recycled
mat eri al

C. Quantify all materials disposed of during the period with the receiving

parties, dates renpoved, transportation costs, weight tickets, tipping
fees, manifests, invoices. Include the net total costs for each

di sposal
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SECTI ON 02 41 00
DEMCLI TI ON

PART 1 - GENERAL
1.1 DESCRI PTI ON:

This section specifies denolition and renoval of concrete and ot her
debri s.

1.2 RELATED WORK:

A

Demolition and renoval of roads, wal ks, curbs, and on-grade sl abs

out side buildings to be denolished: Section 31 20 11, EARTH MOVI NG

( SHORT FORM .

Saf ety Requirenents: GENERAL CONDI TI ONS Article, ACCI DENT PREVENTI ON.
Di sconnecting utility services prior to denolition: Section 01 00 00,
GENERAL REQUI REMENTS.

Lead Paint: Section 02 83 33.13, LEAD BASED PAI NT REMOVAL AND DI SPOSAL.
Construction Waste Managenent: Section 017419 CONSTRUCTI ON WASTE
MANAGEMENT.

I nfectious Control: Section 01 00 00, GENERAL REQUI REMENTS, Article 1.7,
| NFECTI ON PREVENTI ON MEASURES.

1. 3 PROTECTI ON:

A

Performdenolition in such manner as to elimnate hazards to persons and
property; to minimze interference with use of adjacent areas, utilities
and structures or interruption of use of such utilities; and to provide
free passage to and from such adjacent areas of structures. Conply wth
requi rements of GENERAL CONDI TI ONS Article, ACCI DENT PREVENTI ON.

Provi de safeguards, including warning signs, barricades, tenporary
fences, warning lights, and other simlar itens that are required for
protection of all personnel during denolition and renoval operations.
Comply with requirenents of Section 01 00 00, CGENERAL REQUI REMENTS,
Article PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES, EQUI PMENT,

UTI LI TIES AND | MPROVEMENTS.

Mai ntai n fences, barricades, lights, and other simlar itens around
exposed excavations until such excavati ons have been conpletely filled.
Prevent spread of flying particles and dust. Sprinkle rubbish and debris
with water to keep dust to a minimum Do not use water if it results in
hazardous or objectionable condition such as, but not linmted to; ice,
fl oodi ng, or pollution. Vacuum and dust the work area daily.

Bef ore beginning any denolition work, the Contractor shall survey the
site and exam ne the drawi ngs and specifications to deternine the extent
of the work.
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F. The work shall conply with the requirenents of Section 01 57 19,
TEMPORARY ENVI RONMENTAL CONTROLS

G The work shall conply with the requirements of Section 01 00 00, GENERAL
REQUI REMENTS, Article 1.7 | NFECTI ON PREVENTI ON MEASURES.

PART 2 - PRODUCTS (NOT USED)
PART 3 — EXECUTI ON
3.1 DEMOLI TI ON

A. Debris, including brick, concrete, stone, netals and sinilar nmaterials
shal | becone property of Contractor and shall be di sposed of by him
daily, off the Medical Center to avoid accunulation at the denolition
site. Materials that cannot be renoved daily shall be stored in areas
specified by the Resident Engineer. Break up concrete slabs bel ow grade
that do not require renoval from present |ocation into pieces not
exceedi ng 600 nm (24 inches) square to permt drainage. Contractor shal
di spose debris in conpliance with applicable federal, state or |oca
permts, rules and/or regul ations.

B. Renmove and |l egally dispose of all nmaterials, other than earth to renain
as part of project work. Mterials renoved shall become property of
contractor and shall be disposed of in conpliance with applicable
federal, state or local permts, rules and/or regulations. Materials
that are | ocated beneath the surface of the surrounding ground nore than
1500 mm (5 feet), or materials that are discovered to be hazardous,
shal | be handl ed as unforeseen. The renoval of hazardous material shal
be referred to Hazardous Materials specifications.

3.2 CLEAN- UP:
On conpl etion of work of this section and after renoval of all debris,
| eave site in clean condition satisfactory to Resident Engineer.
Cl ean-up shall include off the Medical Center disposal of all itens and
materials not required to remain property of the Governnent as well as
all debris and rubbish resulting fromdenolition operations.
---END- - -
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SECTI ON 02 83 33.13
LEAD- BASED PAI NT REMOVAL AND DI SPOSAL

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies abatenent and di sposal of |ead-based paint (LBP)
and controls needed to Iimt occupational and environnmental exposure to
| ead hazards.

Extent of Work:

1. Abetnent and di sposal of |ead-based paint on areas of buildings 1,11
and 12 as shown on the construction drawi ngs. This preparation can
be acconplished by power washing of soffits, dorners, half tinbered
areas, stucco areas, and facia or by an approved nmethod that is
outlined in Section 1.5, bel ow

2. The areas identified for abetnent and di sposal will be re-painted by
contractor.

1.2 RELATED WORK

A
B.

Section 02 41 00, DEMCLITI ON.
Section 09 91 00, PAINTING

1.3 APPLI CABLE PUBLI CATI ONS

A

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Code of Federal Regul ations (CFR):

CFR 29 Part 1910........ Cccupational Safety and Heal th Standards
CFR 29 Part 1926........ Saf ety and Heal th Regul ati ons for Construction
CFR 40 Part 148......... Hazardous WAaste Injection Restrictions
CFR 40 Part 260......... Hazar dous Waste Managenent System Gener al
CFR 40 Part 261......... Identification and Listing of Hazardous Waste
CFR 40 Part 262......... Standards Applicable to Generators of Hazardous
Wast e
CRF 40 Part 263......... St andards Applicable to Transporters of
Hazar dous Waste
CFR 40 Part 264......... Standards for Owmers and Operations of Hazardous

Waste Treatnent, Storage, and Di sposal
Facilities

CFR 40 Part 265......... Interim Status Standards for Omers and
Operators of Hazardous Waste Treatnent, Storage,
and Di sposal Facilities

CFR 40 Part 268......... Land Di sposal Restrictions

02 83 33.13 - 1



VA No. 568-12-203

CFR 49 Part 172......... Hazardous Material Table, Special Provisions,
Hazar dous Material Comuni cations, Emergency
Response I nformati on, and Trai ni ng Requirenents

CFR 49 Part 178......... Speci fications for Packaging
C. National Fire Protection Association (NFPA):
NFPA 701-2004........... Met hods of Fire Test for Fl ame- Resistant

Textiles and Fil s
D. National Institute for GCccupational Safety And Health (N OSH)

NI OSH OSHA Bookl et 3142. Lead in Construction
E. Underwriters Laboratories (UL)
UL 586-1996 (Rev 2009).. Hi gh-Ef ficiency, Particulate, Air Filter
Units
F. Anerican National Standards Institute
Z9.2-2006............... Fundament al s Governi ng the Design and Qperation
of Local Exhaust Systens
Z88.6-2006.............. Respiratory Protection

1.4 DEFI NI TI ONS
A. Lead: Metallic lead, inorganic |ead conpounds, and organic |ead soaps.

Excluded fromthis definition are other organic | ead conpounds.

B. Lead Control Area: Area to limt to control construction activities.
1.5 Approved Wrk Methods for LBP Renpval
A. Requirenments for Renoval of LBP Using Heat Based Methods

1. Open flanme burning shall not be used to renmpve paint fromexterior
surf aces.

2. Heat guns and/or any other device used for renoval of paint from
exterior surfaces nmust be operated such that the tenperature of the
gun and/or other device does not exceed 1100°F

B. Requirenents for Renobval of LBP Using Chem cal Based Methods

1. Flanmabl e paint strippers and paint strippers containing nethylene
chloride shall not be used to renpve paint fromexterior surfaces.

2. Non-flammabl e paint strippers which do not contain nethylene chloride
may be used for the renoval of exterior paint provided that the
manuf acturers’ instructions for use of the paint stripper are
fol | owed.

C. Requirenents for Renoval of LBP Using Mechani cal Mt hods

1. Machi ne sandi ng and/or machi ne scraping shall be allowed only if the
unit is controlled by a HEPA vacuum unit which i mediately collects
any and all spent abrasive, paint, particulate, dust and/or other
debris generated by the operations. The sandi ng and/ or scraping disk
nmust not be wider than the direct surface upon which it is being
appl i ed.
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Exterior surfaces nmust be msted with water prior to nanual scraping
Dry scraping is not allowed.

Wor kers near the machi ne should wear half mask respirators rated by
NI OSH as N100 (or HEPA) at a minimumuntil a negative assessment has
been conpl eted by the contractor’s ClH

If this method is used, it is recommended that the work area be
conpletely isolated to contain the dust generated by this process.

D. Requirements for Renoval of LBP Using Abrasive Bl asting

1

Dry abrasive blasting shall be allowed only if any and all spent
abrasive, paint, particulate, dust and/or other debris generated by
the blasting is imrediately collected by a HEPA vacuum unit. Any
person using a vacuum bl ast system nust conply with the

manuf acturers’ guidelines when using the system

Hydrobl asting or wet abrasive blasting nay be used for exterior |ead
pai nt renoval provided that a vertical contai nment systemis enpl oyed
that prevents any and all fallout generated by the operation from
travel i ng beyond the ground containnment. Additionally any and al
liquid waste generated by the operati on nmust be adequately contained
and handl ed in accordance with applicable waste disposal regul ation
NOTE: EPA reconmends that only certified | ead abatenent workers be
hired if Dry abrasive blasting or Hydroblasting option is chosen to
renove LBP

1.6 QUALITY ASSURANCE
A. The Contractor shall ensure the foll ow ng:

1

Trai n enpl oyees perform ng construction work that may require the
removal of materials that contain | ead base paint. The ninimum
requi rement is:

a. “Lead Awareness” Training as outlined in OSHA 29 CFR 1926.62 or 29
CFR 1910. 1025.

b. A Lead abatenent worker/supervisor training course as outlined in
24 CFR 35 or 40 CFR 745.

Create a work plan for conformance to the applicabl e standards.
Ensure work is performed in strict accordance with the work plan at
all tinmes.

Ensure hazardous exposure to personnel and to the environment is
adequately controlled at all tinmnes.

Hazar dous Waste Managenent: The Hazardous Waste Managenent plan
shall comply with applicable requirenents of Federal, State, and

| ocal hazardous waste regul ati ons.

Comply with I aws, ordinances, rules, and regul ations of federal
state and local authorities regarding renoving, handling, storing,
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transporting, and disposing of |ead waste naterials. Conply with the

appl i cabl e requirenents of the current issue of 29 CFR 1910. 1025.

Subnmit matters regarding interpretation of standards to the

Contracting O ficer for resolution before starting work.

a.

The following | ocal |aws, ordinances, criteria, rules and

regul ations regardi ng renovi ng, handling, storing, transporting,
and di sposi ng of |ead-contam nated materials apply:

1. EPA

2. South Dakota Departnent of Environnent and Natural Resources

B. Pre-Construction Conference: Contractor shall neet with the

Contracting Oficer to discuss in detail the possibility of materials

wi th | ead-containi ng paint being removed and work plan. The paint

removal operation nmust not be initiated until witten approval is issued
by the Contracting Oficer of the VHA Black Hills Health Care System
( BHHCS) .
1.7 SUBM TTALS
A. Subnit the following in accordance with Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, AND SAMPLES.

1.

Work Pl an: The work plan consists of:

a. Instruction for establishing a Lead Control Area.

b. The work nmethods chosen from Section 1.5 (above) to renove LBP
on exterior surfaces.

Recor ds

a. Conpl eted and signed hazardous waste manifest fromtreatnent or
di sposal facility.

b. Certification of Medical Exam nations

c. Enployee training certification

Mat eri al Safety Data Sheets for paint renoval products used in

pai nt renoval work.

Saf ety Plan: The Safety Plan nust include:

a. The contractor is responsible for their enployee safety and
health and will conply with all federal, state and | ocal
regul ations.

b. Enpl oyees will wear the required Personal Protective Equi pnent
(PPE). Respiratory Protection Equipment will be worn by
enpl oyees when work creates dust and/or debris, unless the
contractor can provide docunmentation of a “negative assessnent”
conducted on past sinilar or |ike project that enpl oyees are
not overexposed to the permissible exposure linmit of 50 ug/nv.
The BHHCS | ndustrial Hygienist/Safety Manager will approve this
assessnment before the paint renoval operation starts.
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c. Enployees will renmpove dusty clothes and vacuum of f at the end
of a work period. Dusty clothes will be washed separately and
not with their famly clothing. DO NOT use conpressed air to
bl ow dust of f cl othing.

d. Contractor will post warning signs to prohibit eating, drinking
or snoking inside the work area.

e. Ensure that enpl oyees wash their hands and face each and every
time they stop work.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTI ON
3.1 PROTECTI ON
A. Lead Control Area Requirenents. The foll owi ng procedures nust be

followed prior to the initiation of LBP renoval from any exterior

surfaces of buildings:

1

Cover the ground with plastic sheeting or other disposable

i npermeabl e material extending 10 feet beyond the perineter of
surfaces undergoing | ead base paint renoval or a sufficient
distance to collect falling paint debris, whichever is greater.

Al so erect vertical containnent shrouds to prevent debris from
novi ng beyond ground sheeti ng.

Close all doors and wi ndows within 20 feet of the renovation. On
mul ti-story buildings, close all doors and wi ndows within 20 feet
of the renovation on the sane floor as the renovation, and cl ose
all doors and windows on all floors below that are on the sane
hori zontal distance fromthe renovati on.

Ensure that doors within the work area that will be used while the
job is being performed are covered with plastic sheeting or other

i npernmeabl e material in a nmanner that allows workers to pass

t hrough while confining dust and debris to the work area

I f abrasive blasting, machi ne sandi ng or machine scraping is to be
enpl oyed, close all doors and wi ndows on the walls to be blasted
or sanded and securely seal themfromthe outside. Air
conditioning units on these and adjacent walls nust be turned off
and covered

If a wet renoval procedure is to be used, a systemmnust be in
place prior to initiation of the renpval which allows |iquid waste
to be collected fromthe ground contai nment and placed into
appropriated containers for proper disposal
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B. Protection of Existing Woirk to Remmin: Perform paint renoval work
wi t hout damage or contanination of adjacent areas. Where existing work
i s damaged or contami nated, restore work to its original condition.

C. Heating, Ventilating and Air Conditioning (HVAC) Systens: Shut down,
| ock out, and isolate HVAC systens that supply, exhaust, or pass through
the I ead control areas. Seal intake and exhaust vents in the |ead
control area with 6-m | plastic sheet and tape.

D. Personnel Protection: Personnel shall wear and use protective clothing
and equi pnrent as specified in the work plan. Eating, snoking, or
drinking is not permitted in the | ead control area.

3. 2 WORK PROCEDURES

A. Conpl ete construction activities including renoval of |ead based paint
itens in accordance with approved work plan. Use procedures and
equi pnent required to limt occupational and environmental exposure to
| ead when | ead-containing paint is renoved in accordance with 29 CFR
1926. 62, except as specified herein. D spose of renoved paint chips and
associ ated waste in conpliance with Environnental Protection Agency
(EPA), federal, state, and local requirenents.

3. 3 LEAD- CONTAI NI NG PAI NT REMOVAL

A. Renove | oose paint/mterials within the buildings designated on the
drawi ngs. Take whatever precautions are necessary to mnimnmze damge to
t he underlyi ng substrate.

B. Qutside Lead Paint Renpval: Sel ect renoval processes to mnimze
contam nation of work areas wi th | ead-contam nated dust or other |ead-
contam nat ed debris/waste. This paint renoval process should be
described in the | ead-containing paint renoval plan. Perform nanual
sandi ng and scrapi ng to the maxi num extent feasible.

3.4 SURFACE PREPARATI ONS
Avoid flash rusting or other deterioration of the substrate. Provide
surface preparations for painting in accordance with Section 09 91 00,
PAI NTI NG

3.5 CLEANUP AND DI SPOSAL

A. Ceanup: Miintain surfaces of the |ead control area free of
accumul ations of paint chips and dust. Restrict the spread of dust and
debris; keep waste frombeing distributed over the work area. At the end
of each shift and when the paint renpval operation has been conpl eted,
clean the area of visible | ead pai nt contam nation.

1. At the end of each workday, the follow ng procedures nust be
f ol | oned:
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a. If a dry renpval procedure is used, spray any and all spent
abrasive, paint, particulate, dust and/or other debris present on
ground sheeting and/or other containnents with a fine mst of
wat er and collect the residue and place it in an appropriate
cont ai ner.

b. Visually inspect all areas, including areas that extend beyond the
sheeted area, to determ ne whet her any spent abrasive, paint,
particul ate, dust and/or other debris has escaped containnment. |f
any spent abrasive, paint, particulate, dust and/or other debris
generated by the LBP renoval operation is observed it nust be
collected and placed in single 6-ml| or double 4-m| plastic bags
or another appropriate container.

c. If bags are used they nust not be overl oaded. Bags nust be
securely sealed and stored in such a way that they are not easily
accessible to the public.

d. Liquid waste must be collected and stored in appropriate
contai ners. Containers nust be securely sealed and stored in a
manner such that they are not easily accessible to the public.

e. Plastic sheets used for exterior contai nments, such as ground
sheeting and vertical shrouds, nust be renoved and stored in a
manner such that they are not easily accessible to the public.

2. At the conpletion of a LBP renmpoval project, or at the tinme when al

| ead paint that is to be renmoved froma structure has been renoved

the follow ng procedures nust be inpl enented:

a. Spray the ground sheeting as specified in section 3.5. A 1.a. Any
and all residue nust be collected and placed in an appropriate
contai ner. G ound sheeting should then be folded fromthe ends to
the mddle and placed into single 6-ni|l or double 4-m| plastic
bags for disposal.

b. Collect any and all liquid waste in appropriate containers.

c. As specified in section 3.5.A 1.b. the area nust be inspected for
any spent abrasive, paint, particulate, dust and/or other debris
whi ch may have escaped contai nment and any and all such debris
nust be coll ected and placed in single 6-nil| or double 4-ml
pl asti c bags or an appropriate contai ner.

d. Any and all bags and contai ners nmust be securely seal ed. Renoval
and di sposal nust be in accordance with applicable solid and
hazar dous waste regul ati on of the South Dakota Departnent of
Envi ronmental and Natural Resources

B. Di sposal:
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Col | ect | ead-contam nated waste, scrap, debris, bags, containers,
equi pnent, and | ead-cont am nated cl ot hi ng, which may produce airborne
concentrations of |ead particles.
Conply with land di sposal restriction notification requirenents as
required by 40 CFR 268.
The VA BHHCS has conducted Toxicity characteristic |eaching procedure
(TCLP) on past LBP Abatenent projects to determ ne how this waste
shoul d be di sposed of. The results for these sanples showed that the
concentration of |ead were well above the Regulatory Limt of 5.0
ng/ L and bel ow the mercury regulatory limt of 0.2 ng/L. Therefore
the contractor will dispose of spend abrasive, paint, particulate,
dust, and/or other debris as hazardous waste if the quantity exceeds
220 I bs. O herwise, it can be disposed of in a landfill that accepts
construction debris.

---END- - -
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SECTION 03 21 00
REINFORCING STEEL
PART 1 - GENERAL
1.1 SCOPE
A. Unless noted otherwise, furnish and install reinforcing for all concrete,
including dowels, chairs, spacers, bolsters, etc., necessary for supporting and

fastening reinforcement in place as shown on the Drawings and specified
herein.

1.2 RELATED WORK
A. Cast-In-Place Concrete: Section 03 30 00.

1.3 QUALITY ASSURANCE

A. General:
1. Acceptable Manufacturers: Regularly engaged in the manufacture of
steel bar and welded wire fabric reinforcing.
2. Installer Qualifications: Installation shall be done only by an installation

firm normally engaged in this business. All work shall be performed by
qualified mechanics working under an experienced supervisor.

3. Welding Qualifications: Welding procedures, welding operators and
welders shall be qualified in accordance with AWS D1.4 - "Structural
Welding Code Reinforcing Steel".

a. Welders whose work fails to pass inspection shall be re-
qualified before performing further welding.
4. Reinforcement Work shall conform to ACI 301, as minimum standards.
5. Allowable Tolerances:
a. Fabrication:
1) Sheared length: 1 inch.
2) Depth of truss bars: Plus 0, minus %z-inch.
3) Ties: Plus or minus %2-inch.
4) All other bends: Plus or minus 1 inch.
b. Placement:
1) Concrete cover to form surfaces: Plus or minus %s-inch.
2) Minimum spacing between bars: Plus or minus ¥s-inch.
3) Crosswise of members: Spaced evenly within 2 inches
of stated separation.
4) Lengthwise of members: Plus or minus 2 inches.
6. Maximum bar movement to avoid interference with other reinforcing

steel, conduits, or embedded items: 2 bar diameters.

B. Standards and References: (Latest Edition unless otherwise noted):
1. American Concrete Institute (ACI).
a. ACI 301 - "Specifications for Structural Concrete for Buildings".
b. ACI 315 - "Details and Detailing of Concrete Reinforcing".
2. American Society for Testing and Materials (ASTM).
a. ASTM A82 - "Cold Drawn Wire for Concrete Reinforcement”.
032100-1
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2.1

b. ASTM A615 - "Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement".

C. ASTM A706 — “Low Alloy Steel Deformed Bars for Concrete
Reinforcement”.
3. Concrete Reinforcing Steel Institute (CRSI) - "Manual of Standard
Practice".

C. Submittals: (Submit under provisions of Section 01 33 23)

1. Shop Drawings: Prepare in accordance ACI 315. Indicate bending
diagrams, assembly diagrams, splicing and laps of bars and shapes,
dimensions and details of bar reinforcing and assemblies.

2. Certified mill test reports of supplied reinforcing indicating chemical and
physical analysis. Tensile and bend tests shall be performed by the mill
in accordance with ASTM A615.

3. Certificates of Compliance with specified standards:

a. Reinforcing bars.
4, Samples: Only as requested by A/E.

PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver reinforcement to project site in bundles marked with metal tags
indicating bar size and length.

B. Handle and store materials to prevent contamination.

1. Store reinforcement in a manner that will prevent excessive rusting or
coating with grease, oil, dirt, and other objectionable materials. Storage
shall be in separate piles or racks so as to avoid confusion or loss of
identification after bundles are broken.

PART 2 - PRODUCTS
MATERIALS

A. Reinforcement Bars: ASTM A615, Grade 40 for No. 3 and smaller bars; ASTM
A615, Grade 60 for No. 4 and larger bars.

B. Stirrups and Ties: ASTM A615, Grade 60 for No.4 and larger bars, ASTM
A615, Grade 40 for No. 3 and smaller bars.

C. Steel Dowels: Same grade as bars to which dowels are connected.
D. Tie Wires: FS-QQ-W-461, annealed steel, black, 16 gauge minimum.

E. Bar Supports:

1. Typical, unless noted otherwise; CRSI Class 2 wire supports.
a. Do not use wood, brick or other objectionable materials.
b. Do not use galvanized supports.
2. Supports placed against ground: Pre-cast concrete blocks not less than

4 inches square with embedded wire.
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3.2

3.3

3.4

PART 3 - EXECUTION

FABRICATION
A. Shop fabricate reinforcement to meet requirements of Drawings.
B. Fabricate reinforcement in accordance with the requirements of ACI 315

where specific details are not shown or where Drawings and Specifications
are not more demanding.

C. Steel reinforcement shall not be bent or straightened in a manner that will
injure the material. Bars with kinks or bends not shown on the Drawings shall
not be used. Heating of bars for bending will not be permitted.

D. Reinforcing shall not be field bent or straightened without structural engineer’s
review.
E. Provide offsets in rebar (1:6 maximum) where required to maintain clearances.

CONDITION OF SURFACES

A. Examine surfaces and conditions receiving or affecting the work. Do not
proceed until unsuitable conditions have been corrected.

GENERAL

A. Notify COTR a minimum of 24-hours prior to planned concrete placement so
reinforcement and forms can be inspected and approved.

B. Concrete shown without reinforcing shall be reinforced as similar parts shown
with reinforcing except where concrete is specifically noted to be unreinforced.

PLACEMENT

A. All reinforcement shall be accurately set in place, lapped, spliced, spaced
rigidly and securely held in place and tied with specified wire at all splices and
crossing points. All wire tie ends shall point away from the form.

1. Bars shall be in long lengths with laps and splices as shown. Offset
laps in adjacent bars. Place steel with clearances and cover as shown.
Bar laps shall be as indicated on the Drawings. Tie all laps and
intersections with the specified wire.

2. Maintain clear space between parallel bars not less than 1-1/2 times
nominal diameter, but in no case shall clear space be less than 1-1/2
times maximum size concrete Aggregate.

3. Reinforcing dowels for slabs and curb & gutter shall be placed as
detailed. Install dowel through all construction and expansion joints for
all slabs on grade.

B. Bar Supports: Support and securely fasten bars with chairs, spacers and ties
to prevent displacement by construction loads or placement of concrete
beyond the tolerances specified. Conform to CRSI as a minimum standard.
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Steel Adjustment:

1. Move within allowable tolerances to avoid interference with other
reinforcing steel, conduits, or embedded items.

2. Do not move bars beyond allowable without concurrence of COTR.

3. Do not heat, bend, or cut bars without concurrence of COTR.

4, Reinforcement shall not be bent after being embedded in hardened
concrete.

Splices:

1. Splice reinforcing as shown.

2. Lap Splices: Tie securely with wire to prevent displacement of splices
during placement of concrete.

3. Splice Devices: Install in accordance with manufacturer's written
instructions. Obtain COTR approval before using.

4, Do not splice bars except at locations shown without concurrence of
COTR.

Welding:

1. Welding is not permitted unless specifically detailed on Drawings or

approved by COTR.

Reinforcement shall be free of mud, oil or other materials that may reduce
bond at the time concrete is placed. Reinforcement with tightly adhered rust or
mill scale will be accepted without cleaning provided that rusting has not
reduced dimensions and weights below applicable standards. Remove loose

rust.

Drawing Notes: Refer to notes on Drawings for additional reinforcement
requirements.

END OF SECTION
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SECTI ON 03 30 53
CAST- | N- PLACE CONCRETE ( SHORT- FORM)

PART 1 - GENERAL
1.1 DESCRI PTI ON:
This section specifies cast-in-place structural concrete and nateri al
and m xes for other concrete for retaining walls.
1.2 RELATED WORK:
A. Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.
B. Concrete roads, wal ks, and simlar exterior site work: Section 32 05 23,
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS.
1. 3 TOLERANCES:
A ACl 117.
B. Slab Finishes: ACI 117, F-nunber nmethod in accordance with ASTM E1155.
1.4 REGULATORY REQUI REMENTS:
A. ACl SP-66 ACI Detailing Manual
B. ACI 318 - Building Code Requirenments for Reinforced Concrete.
1.5 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
Concrete M x Design.

0w

Shop Drawi ngs: Reinforcing steel: Conplete shop draw ngs.
D. Manufacturer's Certificates: Air-entraining adm xture, chem cal
adm xtures, curing conmpounds.
1.6 APPLI CABLE PUBLI CATI ONS:
A. Publications listed below forma part of this specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. Anerican Concrete Institute (ACl):

117R-06. . . .. oo Tol erances for Concrete Construction and
Mat eri al s

211.1-91(R2002)......... Proportions for Normal, Heavywei ght, and Mass
Concrete

211.2-98(R2004)......... Proportions for Structural Lightweight Concrete

301-05.......... ... ... Specification for Structural Concrete

305R-06................. Hot Weat her Concreting

306R-2002............... Col d Weat her Concreting

SP-66-04 ............... ACl Detailing Manual

318/ 318R-05............. Bui | di ng Code Requirenents for Reinforced
Concrete
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347TR-04. ... ... ... Guide to Formwork for Concrete
C. Anmerican Society for Testing And Materials (ASTM:

A185-07....... ... .. Steel Welded Wre, Fabric, Plain for Concrete
Rei nf or cenent

A615/ A615M08. ... ....... Deforned and Plain Billet-Steel Bars for
Concret e Rei nforcement

A996/ A996M-06. . ......... St andard Specification for Rail-Steel and Axl e-
Steel Deformed Bars for Concrete Reinforcenent

C31/C31M08............. Maki ng and Curing Concrete Test Specinmens in the
Field

C33-07...... . Concrete Aggregates

C39/C39M05. . ........... Conpressive Strength of Cylindrical Concrete
Speci nens

Co4/ COAMO7. . ... Ready- M xed Concrete

C143/ C143M05. .. ........ Standard Test Method for Slunp of Hydraulic
Cement Concrete

C150-07......... ... ... Portl and Cenent

Cl71-07................. Sheet Material for Curing Concrete

CLl72-07.......... ... Sanpling Freshly M xed Concrete

Cl73-07.Air Content of Freshly M xed Concrete by the Volunetric Method

Cl192/C192M07. ... ....... Maki ng and Curing Concrete Test Specinmens in the
Laborat ory

C231-08........... ... Air Content of Freshly M xed Concrete by the
Pressure Met hod

C260-06................. Air-Entraining Adm xtures for Concrete

C330-05................. Li ghtwei ght Aggregates for Structural Concrete

CA494/ C494M08. . ... ... ... Chemi cal Admi xtures for Concrete

C618-08................. Coal Fly Ash and Raw or Cal ci ned Natura

Pozzol an for Use in Concrete

D1751- 04. Pref ormed Expansion Joint Fillers for Concrete Paving and
Structural Construction (Non-extrudi ng and
Resilient Bitum nous Types)

D4397-02. ............... Pol yet hyl ene Sheeting for Construction,
I ndustrial and Agricultural Applications
E1155-96(2008).......... Det erm ning Fg Fl oor Flatness and F_ Fl oor

Level ness Nunbers
PART 2 - PRODUCTS
2.1 FORMS
Wod, plywood, netal, or other naterials, approved by Resident Engi neer
of grade or type suitable to obtain type of finish specified
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2.2 NMATERI ALS:

A
B.

T T o mmo

=Erxe«

Portland Cenment: ASTM C150, Type | or 11.

Fly Ash: ASTM C618, Cass C or F including supplenentary optiona
requirements relating to reactive aggregates and al kalis, and | oss on
ignition (LO) not to exceed 5 percent.

Coarse Aggregate: ASTM C33, Size 67. Size 467 may be used for footings
and walls over 300 mm (12 inches) thick. Coarse aggregate for applied
topping and netal pan stair fill shall be Size 7.

Fi ne Aggregate: ASTM C33.

Li ght wei ght Aggregate for Structural Concrete: ASTM C330, Table 1

M xi ng Water: Fresh, clean, and potable.

Air-Entrai ni ng Adm xture: ASTM C260

Cheni cal Adni xtures: ASTM C494.

Rei nforcing Steel: ASTM A615 or ASTM A996, defornmed. See structura

drawi ngs for grade.

Expansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM Cl71.

Abr asi ve Aggregates: Al um num oxi de grains or enery grits.

Grout, Non-Shrinking: Prem xed ferrous or non-ferrous, nixed and applied
in accordance wi th manufacturer's recommendati ons. Gout shall show no
settlement or vertical drying shrinkage at 3 days or thereafter based on
initial neasurenent nade at tinme of placenent, and produce a conpressive
strength of at |east 18npa (2500 psi) at 3 days and 35npa (5000 psi) at
28 days.

2.3 CONCRETE M XES:

A

Desi gn of concrete mxes using materials specified shall be the
responsibility of the Contractor as set forth under Option C of ASTM
C94.

Conpressive strength at 28 days shall be not |ess than 30 Mpa (4000
psi).

Maxi mum sl unp for vibrated concrete is 100 nm (4 inches) tested in
accordance wi th ASTM C143
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E. Cenent and water factor (See Table I):

TABLE | - CEMENT AND WATER FACTORS FOR CONCRETE

Concrete:

Strength Non- Ai r - Ent r ai ned Air-Entrained

M n.

28 Day Conp.

M n. Cenent Max. Water M n. Cenent Max. Water

Str.
MPa (psi)

kg/ n? (| bs/ c.

yd)

Cenent Ratio

kg/ n¥

Cenent

Ratio

(I bs/c.

yd)

35 (5000) %3

375 (630)

0. 45

385 (650)

0.40

30 (4000) %3

325 (550)

0.55

340 (570)

0.50

25 (3000) %3

280 (470)

0. 65

290 (490)

0.55

25 (3000) %2

300 (500)

*

310 (520)

*

1.

F. Ar
for

content shall

If trial achi eve a

conpressive strength 8.3 MPa (1200 psi)

m xes are used, the proposed nmix design shall

in excess of f'c. For
concrete strengths above 35 Ma (5000 psi), the proposed nix design

shal | achi eve a conpressive strength 9.7 MPa (1400 psi) in excess of
f'c.

Li ghtwei ght Structural Concrete. Punp m xes may require higher cenent
val ues.

For concrete exposed to high sulfate content soils maxi num wat er
ratio is 0.44.

Det erm ned by Laboratory in accordance with AC
concrete or ACI 211.2 for
-entrainment is required for all concrete and as required

Section 32 05 23, CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS. Air

cenment
211.1 for
concr et e.

nor mal
i ghtwei ght structural
exterior

conformwith the follow ng table:

TABLE | - TOTAL Al R CONTENT
FOR VAR QUS S| ZES OF COARSE AGGREGATES ( NORVAL CONCRETE)
Nom nal Maxi mum Si ze of Total Air Content
Coarse Aggregate Per cent age by Vol une
10 mm (3/8 in) 6 to 10
13 mm (1/2 in) 5to 9
19 mMm (3/4 in) 4to0 8
25 mMm (1 in) 312to6 12
40 mm (1 1/2 in) 3to 6

2.4 BATCHI NG & M XI NG

A. Store,

1.

bat ch,
Ready- M xed: Ready-m xed concrete conply with ASTM C94,

and mx materials as specified in ASTM C94.
except use of
non-agi tating equi pment for transporting concrete to the site wll
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not be permtted. Wth each |oad of concrete delivered to project,
ready- m xed concrete producer shall furnish, in duplicate,
certification as required by ASTM C94.

PART 3 - EXECUTI ON
3.1 FORMAORK

A

Installation conformto ACI 347. Sufficiently tight to hold concrete

wi t hout | eakage, sufficiently braced to withstand vibration of concrete,

and to carry, w thout appreciable deflection, all dead and live |oads to

whi ch they may be subject ed.

Treating and Wetting: Treat or wet contact forns as follows:

1. Coat plywood and board forns with non-staining formsealer. In hot
weat her cool forns by wetting with cool water just before concrete is
pl aced.

2. Cean and coat renmpvable netal forns with light formoil before
reinforcenent is placed. In hot weather cool netal forns by
thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywod fornms as specified for new nateri al

Inserts, sleeves, and simlar itens: Flashing reglets, masonry ties,

anchors, inserts, wires, hangers, sleeves, boxes for floor hinges and

other itens specified as furnished under this and ot her sections of
specifications and required to be in their final position at tine
concrete is placed shall be properly located, accurately positioned and
built into construction, and naintained securely in place.

D. Construction Tol erances:

1. Contractor is responsible for setting and naintaining concrete
formwrk to assure erection of conpleted work within tolerances
specified to accommpdate installation or other rough and finish
mat eri als. Remedi al work necessary for correcting excessive
tolerances is the responsibility of the Contractor. Erected work that
exceeds specified tolerance limts shall be remedied or renmpved and
repl aced, at no additional cost to the Governnent.

2. Permissible surface irregularities for various classes of nmaterials
are defined as "finishes" in specification sections covering
i ndividual materials. They are to be distinguished fromtol erances
specified which are applicable to surface irregularities of
structural elements.

3. 2 RElI NFORCEMENT:

Details of concrete reinforcenent, unless otherwi se shown, in accordance
with ACI 318 and ACI SP-66. Support and securely tie reinforcing stee
to prevent displacenent during placing of concrete.
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3. 3 PLACI NG CONCRETE

A

Renpove water from excavations before concrete is placed. Renove hardened
concrete, debris and other foreign materials frominterior of forns, and
frominside of mixing and conveyi ng equi pment. OCbtai n approval of

Resi dent Engi neer before placing concrete. Provide screeds at required
el evations for concrete sl abs.

Bef ore pl aci ng new concrete on or against concrete which has set,

exi sting surfaces shall be roughened and cleaned free fromall |aitance,
foreign matter, and | oose particles.

Convey concrete fromm xer to final place of deposit by nethod which
will prevent segregation or |loss of ingredients. Do not deposit in work
concrete that has attained its initial set or has contained its water or
cenent nore than 1 1/2 hours. Do not allow concrete to drop freely nore
than 1500 nm (5 feet) in unexposed work nor nmore than 900 mm (3 feet) in
exposed work. Place and consolidate concrete in horizontal |ayers not
exceeding 300 mm (12 inches) in thickness. Consolidate concrete by

spadi ng, roddi ng, and nmechani cal vibrator. Do not secure vibrator to
forms or reinforcenent. Vibration shall be carried on continuously with
pl aci ng of concrete.

Hot weat her placing of concrete: Follow recommendations of ACI 305R to
prevent problens in the manufacturing, placing, and curing of concrete
that can adversely affect the properties and serviceability of the

har dened concrete.

Col d weat her placing of concrete: Follow reconmendations of ACI 306R, to
prevent freezing of thin sections less than 300 mm (12 inches) and to
pernit concrete to gain strength properly, except that use of cal cium
chloride shall not be permtted without witten approval from Resident
Engi neer.

3.4 PROTECTI ON AND CURI NG

Prot ect exposed surfaces of concrete frompremature drying, wash by rain
or running water, w nd, mechanical injury, and excessively hot or cold
tenperature. Curing method shall be subject to approval by Resident

Engi neer .

3.5 FORM REMOVAL:

Fornms remain in place until concrete has a sufficient strength to carry
its own weight and | oads supported. Renoval of forms at any tinme is the
Contractor's sole responsibility.

3.6 SURFACE PREPARATI ON

I medi ately after forns have been renmoved and work has been exam ned and
approved by Resident Engi neer, renove | oose materials, and patch al
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stone pockets, surface honeyconb, or sinilar deficiencies with cenent
nortar made with 1 part portland cenent and 2 to 3 parts sand.

3.7 FI NI SHES:

A

Vertical and Overhead Surface Finishes:

1. Exterior Exposed Areas: Fins, burrs and sinilar projections on
surface shall be knocked off flush by mechani cal neans approved by
Resi dent Engi neer. No additional finishing is required.

3.8 RETAI NING WALLS

A
B

C

Concrete for retaining walls shall be as shown and air-entrained.

Fi ni sh exposed surfaces to match adj acent concrete surfaces, new or
exi sting.

Porous backfill shall be placed as shown.

3.9 PRECAST CONCRETE | TEMS

Precast concrete itens, not specified el sewhere, shall be cast using 25

MPa (3000 psi) air-entrained concrete to shapes and di nensi ons shown.

Fini sh surfaces to match correspondi ng adj acent concrete surfaces.

Rei nforce with steel as necessary for safe handling and erection.
---END- - -
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THI'S PAGE | NTENTI ONALLY LEFT BLANK
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SECTI ON 04 05 13
MASONRY MORTARI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON:
A. Section specifies nortar materials and ni xes.
1.2 TESTI NG LABORATORY- CONTRACTOR RETAI NED
A. Engage a comercial testing | aboratory approved by Resident Engineer to
performtests specified bel ow
B. Subnmit information regarding testing |aboratory's facilities and
qgual i fi cations of technical personnel to Resident Engi neer.
1.3 TESTS
Test nortar and nmaterials specified.
Certified test reports.
Identify materials by type, brand name and manufacturer or by origin.

OO0 ®m>

Do not use materials until |aboratory test reports are approved by
Resi dent Engi neer.
E. After tests have been nmade and materials approved, do not change w thout
addi ti onal test and approval of Resident Engi neer.
F. Testing:

1. Test nmaterials proposed for use for conpliance with specifications in
accordance with test nmethods contained in referenced specifications
and as foll ows:

2. Mortar:

a. Test for conpressive strength and water retention; ASTM C270.
b. Mortar conpressive strengths 28 days as foll ows:
Type S: M nimum 12400 kPa (1800 psi) at 28 days.
1.4 SUBM TTALS
A. Subnit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.
B. Certificates; manufacturer’s literature and data.
1. Indicating that following itens neet specifications:
a. Col or admi xt ure.
C. 18"x18” nmock up of sand stone and nortar:
a. Col or of sand stone and nortar to match existing building #1.
b. Sand stone blocks will be provided by the VA but may need to be
cut by the contractor.
1.5 PRODUCT DELI VERY, STORAGE AND HANDLI NG
A. Deliver masonry materials in original seal ed containers narked with nane
of manufacturer and identification of contents.
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B. Store masonry materials under waterproof covers on planking clear of
ground, and protect danmage from handling, dirt, stain, water and w nd.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below forma part of specification to extent
referenced. Publications are referenced in text by basic designation

only.
B. Anerican Society for Testing and Materials (ASTM:

C40-04......... ... Organic Inpurities in Fine Aggregates for
Concrete

CO1-05..... ... Masonry Cenent

Cl09-07.......... ... .. Conpressive Strength of Hydraulic Cenent Mortars
(Using 2-in. or 50-MM Cube Speci nens)

Cl44-04. .. ... ... ... .... Aggregate for Masonry Mortar

C150-05................. Portl and Cenent

C207-06. ........ ... Hydrated Lime for Masonry Purposes

C270-07. ... ..o Mortar for Unit Masonry

C307-03......... ... ... Tensile Strength of Chemical - Resistant Mrtar,
Grouts, and Monolithic Surfacing

C321-00/RO5. . ........... Bond Strength of Chem cal - Resistant Mortars

C348-02......... ... ... Fl exural Strength of Hydraulic Cenent Mortars

Ch95-08......... ... Bl ended Hydraul i ¢ Cerent

Cr80-07................. Preconstructi on and Construction Eval uation of
Mortars for Plain and Reinforced Unit Masonry

C979-05. ....... .. Pigments for Integrally Col ored Concrete

C1329-05................ Mortar Cenent

PART 2 - PRODUCTS
2.1 HYDRATED LI ME
A. ASTM C207, Type S.
2.2 AGCREGATE FOR MASONRY MORTAR
A. ASTM Cl144 and as foll ows:
1. Manufacturers requirenments for type.
2.3 MASONRY CEMENT
A. ASTM C91. Bl ended nasonry Type S. Portland, |ine and sand.
2.4 PORTLAND CEMENT
A. ASTM C150, Type I1I.
2.5 WATER
A. Potable, free of substances that are detrinmental to nortar, masonry, and
net al .
2.6 PREBLENDED MORTAR M X, | NTEGRAL WATER REPELLENT MORTAR M X MATERI ALS
A. Cement Spec M x:
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1. Pre-Blended Mortar M x:

a. Material: pre-blended factory mx of Portland cenent and
hydrated |ine or masonry cenment or nortar cenent and sand
aggregate m xtures.

b. Mortar Type: property mxture, Type S.

c. Aggregate Type: Fine.

d. Material Standard for Aggregate: Conply with ASTM Cl44.

e. Material Standard for Portland Cenent: Conply with ASTM C150.
f. Material Standard for Hydrated Line: Conply with ASTM C207.
g. Material Standard for Masonry Cenent: Conply with ASTM C91.
h. Material Standard for Mrtar: Conply with ASTM C270.

Material Standard for Masonry Grout: Conply with ASTM C476.
j. Material Standard for Morrtar Cenent: Conply with ASTM C1329.
2. Spec Mx Integral Water Repellent Mortar:

a. Material Description: Dry pre-blended nortar m xtures
i ncorporating dry SPEC M X Integral Witer-Repellent Mrtar
Admi xt ure.

b. Water Penetration of Masonry (ASTM E514): No danpness reported.
Mortar Type: Property M xture, Type S.

Conpressive Strength of Masonry Mortar (ASTM Cl384): Greater
than 95% of control nortar (containing do adm xtures).

B. Colored Mrtar:
1. Maintain uniformnortar color for exposed work throughout.
2. Color of nmortar for exposed work to match col or of existing nortar.
2.7 COLOR ADM XTURE
A. Pignents: ASTM C979.
B. Use mineral pignments only. Organic pignents are not acceptable.
C. Pignents inert, stable to atnospheric conditions, nonfading, alkali
resi stant and water insol uble.
PART 3 - EXECUTI ON
3.1 M XI NG
A. Mx in a nechanically operated nortar m xer.
1. Mx nortar for at |least three mnutes but not nore than five m nutes.
B. Mx water with dry ingredients in sufficient anbunt to provide a
wor kabl e m xture which will adhere to vertical surfaces of masonry
units.
C. Mortar that has stiffened because of |oss of water through evaporations:
1. Re-tenpered by adding water to restore to proper consistency and
wor kabi lity.
2. Discard nortar that has reached its initial set or has not been used
within two hours.
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3.2 MORTAR USE LOCATI ON
A. Use Type S nortar for masonry containing vertical reinforcing bars (non-
engi neered) masonry bel ow grade and setting cast stone and engi neered
rei nforced unit masonry worKk.
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SECTI ON 05 50 00
METAL FABRI CATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

09-11

A. This section specifies itens and assenblies fabricated from structural

steel shapes and other materials as shown and specifi ed.

B. Itens specified.

Franmes: (24E)

Guar ds

Covers and Franes for Pits and Trenches.
Gratings

Loose Lintels

Shel f Angl es

Gas Racks

Pl ate Door Sill

Saf ety Nosi ngs

Ladders

Rai | i ngs: (10)

Cat wal ks and Pl atforns

Trap Doors with Ceiling Hatch
Si dewal k Access Doors

© ® N U A ODNRE

P R R R R R R
o o~ w NP o

Screened Access Doors
17. Steel Counter or Bench Top Frame and Leg

1.2 RELATED WORK
Rai l i ngs attached to steel stairs: Section 05 51 00, METAL STAIRS.

Col ors, finishes, and textures: Section 09 06 00, SCHEDULE FOR FI NI SHES.
Prime and finish painting: Section 09 91 00, PAI NTING

Stai nl ess steel corner guards: Section 10 26 00, WALL AND DOOR

oo w>

PROTECTI ON.

1.3 SUBM TTALS

Support for Vall and Ceiling Mouunted Itens: (12, 14A, 140

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.
B. Manufacturer's Literature and Dat a:

Grating, each type Fl oor plate
Trap door Wheel guards
Ceiling hatch Si dewal k Access door
Manhol e Covers Saf ety nosi ng
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C. Shop Drawi ngs:

1. Each item specified, showi ng conplete detail, location in the
project, material and size of conponents, nethod of joining various
conponents and assenblies, finish, and |location, size and type of
anchors.

2. Mark itenms requiring field assenbly for erection identification and
furnish erection drawi ngs and instructions.

3. Provide tenplates and rough-in neasurenments as required.

D. Manufacturer's Certificates:

1. Anodized finish as specified

2. Live |l oad designs as specified.

E. Design Calcul ations for specified live |oads including dead | oads.

F. Furnish setting drawi ngs and instructions for installation of anchors to
be preset into concrete and masonry work, and for the positioning of
items having anchors to be built into concrete or masonry construction.

1.4 QUALITY ASSURANCE

A. Each manufactured product shall neet, as a mininum the requirenments
specified, and shall be a standard comercial product of a manufacturer
regularly presently manufacturing itens of type specifi ed.

B. Each product type shall be the sanme and be nade by the sane
manuf act ur er.

C. Assenbl ed product to the greatest extent possible before delivery to the
site.

D. Include additional features, which are not specifically prohibited by
this specification, but which are a part of the nanufacturer's standard
commer ci al product.

1.5 APPLI CABLE PUBLI CATI ONS

A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ desi gnation only.

B. Anerican Society of Mechani cal Engi neers (ASME)

B18.6.1-97.............. Whod Screws
B18. 2. 2-87(R2005) . ...... Square and Hex Nuts
C. Anerican Society for Testing and Materials (ASTM:
A36/ A3B6M08. . ........... Structural Steel
A47-99(R2009)........... Mal | eabl e Iron Castings
A48-03(R2008)........... Gray lron Castings
A53-10......... ... ... Pi pe, Steel, Black and Hot- D pped, Zi nc-Coated

Wel ded and Seani ess
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Al123-09................. Zinc (Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

A167-99(R2009).......... St ai nl ess and Heat - Resi sting Chrom um Ni ckel
Steel Plate, Sheet and Strip

A269-10................. Seam ess and Wl ded Austenitic Stainless Steel
Tubi ng for General Service

A307-10.......... ... .... Carbon Steel Bolts and Studs, 60,000 PSI Tensile
Strength

A312/ A312M09. . ......... Seam ess, Wl ded, and Heavily Col d Wrked
Austenitic Stainless Steel Pipes

A391/ A39IMO7........... Grade 80 Alloy Steel Chain

A653/ A653M10. . ... ...... Steel Sheet, Zinc Coated (Gal vani zed) or Zinc-
Iron Alloy Coated (Gal vanneal ed) by the Hot-Dip
Process

A786/ A786M 09. . ......... Rol | ed Steel Floor Plate

B221-08................. Al um num and Al um num Al | oy Extruded Bars, Rods,
Wre, Shapes, and Tubes

B456- 03( R2009) . ......... El ectrodeposited Coatings of Copper Plus Nickel
Pl us Chrom um and N ckel Plus Chrom um

B632-08................. Alumi num Al l oy Rolled Tread Pl ate

C1107-08................ Packaged Dry, Hydraulic-Cenment Gout (Nonshrink)

D3656-07................ I nsect Screening and Louver doth Wven from
Vi nyl - Coated G ass Yarns

F436-10................. Har dened Steel Washers

F468-10................. Nonf errous Bolts, Hex Cap Screws, and Studs for
General Use

F593-02(R2008).......... Stainless Steel Bolts, Hex Cap Screws, and Studs

F1667-11................ Driven Fasteners: Nails, Spikes and Staples

American Wel di ng Society (AWS):

D1.1-210................. Structural Welding Code Steel

D1.2-08................. Structural Wel ding Code Al um num

D1.3-08................. Structural Wel ding Code Sheet Steel

Nat i onal Association of Architectural Metal Mnufacturers (NAAVM

AMP 521-01.............. Pi pe Railing Manual

AMP 500-06.............. Met al Fi ni shes Manual

MBG 531-09.............. Metal Bar Grating Manual

MBG 532-09.............. Heavy Duty Metal Bar Grating Manual

Structural Steel Painting Council (SSPC)/Society of Protective Coatings:

SP 1-04................. No. 1, Solvent C eaning

SP 2-04................. No. 2, Hand Tool C eaning

SP 3-04................. No. 3, Power Tool C eaning
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Federal Specifications (Fed. Spec):
RR-T-650E. .............. Treads, Metallic and Nonmetallic, Nonskid

PART 2 - PRODUCTS

2.1 DESIGN CRITERI A

A

E.

In addition to the dead | oads, design fabrications to support the
following Iive | oads unl ess otherw se specified.

Ladders and Rungs: 120 kg (250 pounds) at any point.

Rai | i ngs and Handrails: 900 N (200 pounds) in any direction at any

poi nt .

Fl oor Plates, Gatings, Covers, Trap Doors, Catwal ks, and Pl atforns:
500 kg/nf (100 pounds per square foot). Use __ kg (pounds) for
concentrated |oads. Use __ kg/nf (pounds per square foot) for vehicle

| oads in the follow ng areas : .
Manhol e Covers: 1200 kg/n? (250 pounds per square foot).

2.2 NMATERI ALS

A
B.
C.

T T om

(&

Structural Steel: ASTM A36.

Stainless Steel: ASTM Al167, Type 302 or 304.

Al um num Extruded: ASTM B221, Alloy 6063-T5 unl ess ot herw se specifi ed.

For structural shapes use alloy 6061-T6 and all oy 6061- T4511.

Fl oor Pl ate:

1. Steel ASTM A786.

2. Alum num ASTM B632.

Steel Pipe: ASTM A53.

1. Galvanized for exterior |ocations.

2. Type S, Grade A unless specified otherw se.

3. NPS (inside dianeter) as shown.

Cast-lron: ASTM A48, C ass 30, comercial pattern.

Mal | eabl e Iron Castings: A47.

Primer Paint: As specified in Section 09 91 00, PAINTING

Stai nl ess Steel Tubing: ASTM A269, type 302 or 304.

Modul ar Channel Units:

1. Factory fabricated, channel shaped, cold formed sheet steel shapes,
conplete with fittings bolts and nuts required for assenbly.

2. Formchannel with in turned pyram d shaped cl anping ri dges on each
si de.

3. Provide case hardened steel nuts with serrated grooves in the top
edges designed to be inserted in the channel at any point and be
given a quarter turn so as to engage the channel clanping ridges.
Provi de each nut with a spring designed to hold the nut in place.
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Factory finish channels and parts with oven baked priner when exposed
to view. Channels fabricated of ASTM A525, (00 gal vani zed steel may
have prinmer omitted in conceal ed | ocations. Finish screws and nuts
with zinc coating.

Fabricate snap-in closure plates to fit and cl ose exposed channe
openi ngs of not more than 0.3 nm (0.0125 inch) thick stainless steel

K. Grout: ASTM Cl1107, pourable type.
I nsect Screening: ASTM D3656.
2. 3 HARDWARE

A. Rough Har dwar e:

L

1

Furni sh rough hardware with a standard plating, applied after
punchi ng, form ng and assenbly of parts; galvani zed, cadmi um pl at ed,
or zinc-coated by el ectro-gal vani zing process. Galvani zed G 90 where
speci fi ed.

Use (PO gal vani zed coating on ferrous nmetal for exterior work unless
non-ferrous metal or stainless is used.

B. Fasteners:

A

1. Bolts with Nuts:
a. ASME B18. 2. 2.
b. ASTM A307 for 415 MPa (60,000 psi) tensile strength bolts.
c. ASTM F468 for nonferrous bolts.
d. ASTM F593 for stainless steel

2. Screws: ASME B18. 6. 1.

3. Washers: ASTM F436, type to suit material and anchorage.

4. Nails: ASTM F1667, Type |, style 6 or 14 for finish work.

2.4 FABRI CATI ON GENERAL
Mat eri al
1. Use material as specified. Use material of commercial quality and

suitable for intended purpose for material that is not nanmed or its
standard of quality not specified.

2. Use material free of defects which could affect the appearance or
service ability of the finished product.

Si ze:

1. Size and thickness of members as shown.

2. Wen size and thickness is not specified or shown for an individua

part, use size and thickness not | ess than that used for the same
conmponent on simlar standard commercial items or in accordance with
est abl i shed shop net hods.

Connecti ons

1

Except as otherw se specified, connections may be made by wel di ng,
riveting or bolting.
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Field riveting will not be approved
Desi gn size, number and pl acenent of fasteners, to develop a joint
strength of not less than the design val ue.

4. Holes, for rivets and bolts: Accurately punched or drilled and burrs
removed.

5. Size and shape welds to develop the full design strength of the parts
connected by welds and to transmit inposed stresses w thout pernmanent
deformation or failure when subject to service | oadings.

6. Use Rivets and bolts of material selected to prevent corrosion
(electrolysis) at binetallic contacts. Plated or coated material will
not be approved.

7. Use stainless steel connectors for renovabl e menbers nachi ne screws
or bolts.

D. Fasteners and Anchors

1. Use nmethods for fastening or anchoring nmetal fabrications to building
construction as shown or specified.

2. Were fasteners and anchors are not shown, design the type, size,
| ocation and spacing to resist the |oads inposed w thout defornmation
of the nenbers or causing failure of the anchor or fastener, and suit
t he sequence of installation.

3. Use material and finish of the fasteners conpatible with the kinds of
mat eri als which are fastened together and their location in the
fini shed work.

4. Fasteners for securing nmetal fabrications to new construction only,
may be by use of threaded or wedge type inserts or by anchors for
wel ding to the netal fabrication for installation before the concrete
is placed or as nasonry is |aid.

5. Fasteners for securing netal fabrication to existing construction or
new construction may be expansion bolts, toggle bolts, power actuated

drive pins, welding, self drilling and tapping screws or bolts.
E. Workmanshi p
1. General

a. Fabricate itens to design shown.

b. Furnish nenbers in |longest |engths comercially available within
the limts shown and specified.

c. Fabricate straight, true, free fromwarp and tw st, and where
appl i cabl e square and in sane pl ane.

d. Provide hol es, sinkages and reinforcenent shown and required for
fast eners and anchorage itemns.

e. Provide openings, cut-outs, and tapped holes for attachment and
clearances required for work of other trades.
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Prepare nenbers for the installation and fitting of hardware.

g. Cut openings in gratings and floor plates for the passage of
ducts, sunps, pipes, conduits and simlar itens. Provide
rei nforcenent to support cut edges.
h. Fabricate surfaces and edges free from sharp edges, burrs and
proj ections which may cause injury.
2. Wl di ng:
a. Wl d in accordance with AWS.
b. Welds shall show good fusion, be free fromcracks and porosity and
acconplish secure and rigid joints in proper alignment.
c. Were exposed in the finished work, continuous weld for the ful
I ength of the nenbers joined and have depressed areas filled and
protruding welds finished snmooth and flush with adjacent surfaces.
d. Finish welded joints to match finish of adjacent surface.
3. Joining:
a. Mter or butt nenbers at corners.
b. Where frames nmenbers are butted at corners, cut leg of frane
nmenmber perpendicular to surface, as required for clearance.
4. Anchors:
a. Were netal fabrications are shown to be preset in concrete, weld
32 x 3 mMm (1-1/4 by 1/8 inch) steel strap anchors, 150 nm (6
i nches) long with 25 mm (one inch) hooked end, to back of nenber
at 600 mm (2 feet) on center, unless otherw se shown.
b. Where netal fabrications are shown to be built into masonry use 32

Xx 3 mm (1-1/4 by 1/8 inch) steel strap anchors, 250 mm (10 inches)
long with 50 mm (2 inch) hooked end, welded to back of nenmber at
600 mMm (2 feet) on center, unless otherw se shown.

5. Cutting and Fitting:

a.

Accurately cut, nmachine and fit joints, corners, copes, and
mters.

Fit renovabl e nenbers to be easily renoved

Design and construct field connections in the nost practical place
for appearance and ease of installation.

Fit pieces together as required.

Fabricate connections for ease of assenbly and di sassenbly without
use of special tools.

Joints firmwhen assenbl ed

Conceal joining, fitting and wel ding on exposed work as far as
practi cal

Do not show rivets and screws proninently on the exposed face.
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i. The fit of conmponents and the alignnent of holes shall elininate
the need to nodify conponent or to use exceptional force in the
assenbly of itemand elinnate the need to use other than comon

t ool s.
F. Finish:
1. Finish exposed surfaces in accordance with NAAMM Metal Finishes
Manual .
2. Alum num NAAMM AMP 501.
a. MII finish, AA-MLO, as fabricated, use unless specified
ot herw se.
b. Cear anodic coating, AA-C22A41, chenically etched medium matte,
with Architectural Class 1, 0.7 mls or thicker.
c. Colored anodic coating, AA-C22A42, chemically etched nmediumnmatte
with Architectural Cass 1, 0.7 mils or thicker.
d. Painted: AA-C22R10.
3. Steel and Iron: NAAWM AMP 504.

a. Zinc coated (Gl vanized): ASTM Al123, &0 unless noted ot herw se.
b. Surfaces exposed in the finished work:
1) Finish snmooth rough surfaces and renove projections.
2) Fill holes, dents and simlar voids and depressions wth epoxy
t ype patching conpound.
c. Shop Prinme Painting:
1) Surfaces of Ferrous netal:
a) Itenms not specified to have other coatings.
b) Gal vani zed surfaces specified to have prinme paint.
c) Renove all loose nill scale, rust, and paint, by hand or
power tool cleaning as defined in SSPC SP2 and SP3.
d) Cean of oil, grease, soil and other detrinental matter by
use of solvents or cleaning conmpounds as defined in SSPC
SP1.
e) After cleaning and finishing apply one coat of priner as
specified in Section 09 91 00, PAI NTING
2) Non ferrous netals: Conply with MAAMM 500 seri es.

4. Stainless Steel: NAAMM AMP-504 Finish No. 4.

SPEC WRI TER NOTE: Specify itens to receive
chrom um pl ati ng.

5. Chrom um Pl ati ng: ASTM B456, satin or bright as specified, Service

Conditi on No. SC2.

G Protection:

05 50 00- 8



1

09-11

I nsul ate al um num surfaces that will come in contact with concrete
masonry, plaster, or metals other than stainless steel, zinc or white
bronze by giving a coat of heavy-bodied al kali resisting bitum nous
pai nt or other approved paint in shop.

Spot prine all abraded and danmaged areas of zinc coating which expose
the bare netal, using zinc rich paint on hot-dip zinc coat itenms and
zinc dust priner on all other zinc coated itens.

2.5 SUPPORTS
A. General

1
2.

3.

Fabricate ASTM A36 structural steel shapes as shown.

Use clip angles or make provisions for wel ding hangers and braces to
over head constructi on.

Fi el d connections shall be wel ded.

2.6 NOT USED

2.15 RAILINGS
A. In addition to the dead | oad design railing assenbly to support live

| oad specified

B. Fabrication General:

ok wnhE

Provi de continuous wel ded joints, dressed snooth and fl ush.

Standard flush fittings, designed to be wel ded, may be used

Exposed threads will not be approved.

Form handrai|l brackets to size and desi gn shown.

Ext eri or Post Anchors.

a. Fabricate tube or pipe sleeves with closed ends or plates as
shown.

b. Where inserts interfere with reinforcing bars, provide flanged
fittings wel ded or threaded to posts for securing to concrete with
expansi on bolts.

c. Provide heavy pattern sliding flange base plate with set screws at
base of pipe or tube posts.

C. Handrail s:

1

2.

Close free ends of rail with flush nmetal caps welded in place except
where flanges for securing to walls with bolts are shown.

Make provisions for attaching handrail brackets to wall, posts, and
handrail as shown.

D. Steel Pipe Railings:

1
2.
3.

Fabricate of steel pipe with welded joints.

Nunber and space of rails as shown.

Space posts for railings not over 1800 mm (6 feet) on centers between
end posts.
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Form handrai | brackets fromnalleable iron
5. Fabricate renovabl e sections with posts at end of section.

Rermovabl e Rail s:

a. Provide "U' shape brackets at each end to hold renmovable rail as
shown. Use for top and bottom horizontal rail when rails are
j oi ned together with vertical nenbers.

b. Secure rail to brackets with 9 mm (3/8 inch) stainless stee
through bolts and nuts at top rail only when rails joined with
vertical menbers.

c. Continuously weld brackets to post.

d. Provide slotted bolt holes in rail bracket.

e. Weld bolt heads flush with top of rail

f. weld flanged fitting to post where posts are installed in sleeves.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON, GENERAL

A

G

H

Set work accurately, in alignment and where shown, plunb, |evel, free of

rack and twi st, and set parallel or perpendicular as required to line

and pl ane of surface.

Itens set into concrete or nmasonry.

1. Provide tenporary bracing for such itens until concrete or nasonry is
set.

2. Place in accordance with setting drawi ngs and instructions.

3. Build strap anchors, into masonry as work progresses.

Set franmes of gratings, covers, corner guards, trap doors and simlar

items flush with finish floor or wall surface and, where applicable,

flush with side of opening

Field weld in accordance wi th AWS.

1. Design and finish as specified for shop wel di ng.

2. Use continuous weld unless specified otherw se.

Install anchoring devices and fasteners as shown and as necessary for

securing nmetal fabrications to building construction as specified. Power

actuated drive pins nay be used except for renpvable itenms and where

menbers woul d be deforned or substrate danaged by their use

Spot prine all abraded and danmaged areas of zinc coating as specified

and all abraded and danaged areas of shop prine coat with sane kind of

pai nt used for shop primnng

I solate alumi numfromdissinmlar netals and fromcontact with concrete

and masonry nmaterials as required to prevent electrolysis and corrosion.

Secure escutcheon plate with set screw

3.2 I NSTALLATI ON OF SUPPORTS

A

Anchorage to structure.
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Secure angl es or channels and clips to overhead structural steel by
conti nuous wel ding unless bolting is shown.

Secure supports to concrete inserts by bolting or continuous wel ding
as shown.

Secure supports to md height of concrete beans when inserts do not
exi st with expansion bolts and to slabs, with expansion bolts. unless
shown ot herw se.

Secure steel plate or hat channels to studs as detail ed.

3. 14 RAI LI NGS
A. Steel Posts:

1

Secure fixed posts to concrete with expansion bolts through fl anged
fittings except where sleeves are shown with pourable grout.

Install sleeves in concrete fornmwrk.

Set post in sleeve and pour grout to surface. Apply bevel ed bead of
uret hane seal ant at perineter of post or under flange fitting as
specified in Section 07 92 00, JO NT SEALANTS-on exterior posts.
Secure renpvabl e posts to concrete with either machi ne screws through
flanged fittings which are secured to inverted flanges enbedded in
and set flush with finished floor, or set posts in close fitting pipe
sl eeves without grout.

Secure sliding flanged fittings to posts at base with set screws.
Secure fixed flanged fittings to concrete with expansi on bolts.
Secure posts to steel with welds.

B. AluminumRailing, Stainless Steel Railing, and O nanmental Railing Posts:

1
2.

3.

Install pipe sleeves in concrete formork.

Set posts in sleeve and pour grout to surface on exterior |ocations
and to within 6 nm (1/4 inch) of surface for interior |ocations
except to where posts are required to be renovable

Apply bevel ed bead of urethane seal ant over sleeve at post perineter
for exterior posts and flush with surface for interior posts as
specified in Section 07 92 00, JO NT SEALANTS

C. Anchor to Walls:

1

Anchor rails to concrete or solid masonry with machi ne screws through
flanged fitting to steel plate.
a. Anchor steel plate to concrete or solid nasonry with expansion
bol ts.
b. Anchor steel plate to hollow masonry with toggle bolts.
Anchor flanged fitting with toggle bolt to steel support in frame
wal |'s.

D. Renpvable Rails:
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1. Rest rails in brackets at each end and secure to bracket with
stainl ess steel bolts and nuts where part of a continuous railing.
2. Rest rail posts in sleeves where not part of a continuous railing. Do
not grout posts.
E. Gates:
1. Hang gate to sw ng as shown.
2. Bolt gate hinges to janb post with clanp on or through bolts.
F. Chai ns:
1. Eye bolt chains to pipe posts.
2. Eye bolt anchoring at walls.

a. Expansion bolt to concrete or solid masonry.
b. Toggle bolt to holl ow masonry of frame wall installed support.

G Handrails:

1
2.

Anchor brackets for nmetal handrails as detail ed.
Install brackets within 300 mm (12 inches) of return of walls, and at
evenly spaced internediate points not exceeding 1200 nm (4 feet) on
centers unl ess shown ot herw se.
Expansi on bolt to concrete or solid masonry.
Toggle bolt to installed supporting frame wall and to hol |l ow masonry
unl ess shown ot herw se.

---END- - -
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SECTI ON 08 51 69. 11
ALUM NUM STORM W NDOWS

PART 1 - GENERAL
1.1 DESCRI PTI ON:

A. Re-glazing of existing stormw ndows on Buildings 1 and 11 as shown on
construction draw ngs.

B. Renove | oose gl azi ng conpound, install glazing points as required for
re-glazing. Al w ndow gl azing and associ ated wood tri mwork shal |
foll ow Departnent of Interior historic wi ndow repair requirenents.
These requirenents can be found on-line at:
http://ww. nps. gov/tps/howto-preserve/ briefs/9-woden-w ndows. ht m

- - -END- - -
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SECTION 09 91 00
PAI NTI NG

PART 1- GENERAL
1.1 DESCRI PTI ON

A
B.

C.

Section specifies field painting.

Section specifies prime coats which may be applied in shop under other
sections.

Pai nting includes coatings specified.

1.2 NOT USED
1.3 SUBM TTALS

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,

AND SAMPLES.

Manuf acturer's Literature and Data:

Before work is started, or sanple panels are prepared, submt

manufacturer's literature, the current Master Painters Institute (M)

"Approved Product List" indicating brand |abel, product name and product

code as of the date of contract award, will be used to deternine

conpliance with the submittal requirements of this specification. The

Contractor may choose to use subsequent MPlI "Approved Product List",

however, only one |list nmay be used for the entire contract and each

coating systemis to be froma single manufacturer. Al coats on a

particular substrate must be froma single manufacturer. No variation from

the MPI "Approved Product List" where applicable is acceptable.

Manuf acturers' Certificates indicating conpliance with specified

requirements:

1. Manufacturer's paint substituted for Federal Specification paints neets
or exceeds performance of paint specified.

1.4 DELI VERY AND STORAGE

A

Deliver materials to site in nmanufacturer's seal ed container nmarked to
show f ol | owi ng:

1. Nane of manufacturer.

2. Product type.

3. Batch nunber.

4. Instructions for use.

5. Safety precautions.

In addition to manufacturer's | abel, provide a label legibly printed as
fol | owi ng:

1. Federal Specification Nunber, where applicable, and nane of material.
2. Surface upon which naterial is to be applied.

3. If paint or other coating, state coat types; prine, body or finish.
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C. Maintain space for storage, and handling of painting materials and
equi pment in a neat and orderly condition to prevent spontaneous
combustion fromoccurring or igniting adjacent itens.
D. Store materials at site at |east 24 hours before using, at a tenperature
bet ween 18 and 30 degrees C (65 and 85 degrees F).
1.5 NOT USED
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications listed below forma part of this specification to the extent
referenced. Publications are referenced in the text by basic designation

only.
B. Anerican Conference of Governnental Industrial Hygienists (ACAH):
ACG H TLV-BKLT-2012..... Threshold Limt Values (TLV) for Chenical

Subst ances and Physical Agents and Bi ol ogi cal
Exposure | ndi ces (BEIlS)
ACG H TLV-DOC- 2012. .. ... Docunent ati on of Threshold Limit Values and
Bi ol ogi cal Exposure Indices, (Seventh Edition)
C. Anmerican National Standards Institute (ANSI):

Al3.1-07................ Schene for the ldentification of Piping Systens
D. Anerican Society for Testing and Materials (ASTM:
D260-86.......... Boil ed Linseed Q|
E. Comercial Item Description (CID):
A-A-1555. . ... ... ... ... Wat er Paint, Powder (Cenentitious, Wiite and
Col ors) (WPC) (cancell ed)
A-A-3120................ Pai nt, For Swi mring Pools (RF) (cancell ed)
F. Federal Specifications (Fed Spec):
TT-P-1411A. .. ... ........ Pai nt, Copol yner-Resin, Cenentitious (For

Wat er proof i ng Concrete and Masonry Walls) (CEP)
G Master Painters Institute (MPl):

No. 1-12................ Al um num Pai nt (AP)

No. 4-12................ Interior/ Exterior Latex Block Filler

No. 5-12................ Exterior Al kyd Wod Prinmer

No. 7-12................ Exterior G| Wod Priner

No. 8-12................ Exterior Al kyd, Flat MPI doss Level 1 (EO

No. 9-12................ Exterior Alkyd Enanel MPI d oss Level 6 (EO

No. 10-12............... Exterior Latex, Flat (AE)

No. 11-12............... Exterior Latex, Sem -d oss (AE)

No. 18-12............... Organic Zinc Rich Priner

No. 22-12............... Al um num Pai nt, Hi gh Heat (up to 590% - 1100F)
(HR)

No. 26-12............... Cenentitious Galvani zed Metal Priner

No. 27-12............... Exterior / Interior Al kyd Floor Enanel, d oss (FE)
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Pol yur et hane, Mbisture Cured, Clear doss (PV)

Knot Seal er

Interior Satin Latex, MPI d oss Level 4
Interior Low Sheen Latex, MPI d oss Level
Interior Primer Sealer

Interior Enanel Undercoat

Interior A kyd, Sem -d oss, MPI d oss Level

Interior Alkyd, doss, MPI doss Level 6 (AK)
Interior Alkyd, Flat, MPI doss Level 1 (AK)

Interior Latex Priner Sealer
Interior Al kyd, Eggshell, MPI d oss Level
Interior Latex, MPI doss Level 3 (LE)

Interior Latex, Flat, MPI doss Level 1 (LE)

Interior Latex, Sem -d oss, MPI d oss Level

Interior/Exterior Al kyd Porch & Fl oor Enanel,

d oss (FE)

Interior/Exterior Latex Porch & Fl oor Paint,

d oss

Interior Alkyd Fire Retardant, C ear Top-Coat (ULC

Approved) (FC

Interior Latex Fire Retardant, Top-Coat (ULC

Approved) (FR)

Interior/ Exterior Latex Porch & Fl oor Paint,

d oss

Pol yur et hane, Mbdisture Cured, Clear, Flat (PV)

Interior Alkyd Varnish, Sem -d oss

Epoxy Col d Cured, d oss (EC

Marine Al kyd Metal Priner

Interior Whod Stain, Sem -Transparent (W)
Wod Filler Paste

Exterior Al kyd, Sem -d oss (EO

Fast Drying Metal Priner

Hi gh Build Epoxy Coati ng

Epoxy Anti-Corrosive Metal Priner

Hi gh Buil d Epoxy Coating, Low d oss (EC
Interior Latex, doss (LE) and (LG
Exterior Latex, H gh doss (acrylic) (AE)
Non- Cenentiti ous Gal vani zed Pri mer

Interior H gh Performance Latex, MPI d oss Level

(LF)
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No. 139-12.............. Interior Hi gh Performance Latex, MPI d oss Level 3
(LL)

No. 140-12.............. Interior H gh Performance Latex, MPI d oss Level 4

No. 141-12.............. Interior Hi gh Performance Latex (SG Ml d oss
Level 5

PART 2 - PRODUCTS
2.1 MATERI ALS

A

Exterior G| Wod Priner:
1. Di anond Vogel — Nu-ding, or approved equal
Exterior Acrylic Latex Enanel (EO

1. Di anmond Vogel — Nu-ding, or approved equal
Exterior Al kyd Porch & Floor Enanel, Hi gh doss (FE)
1. Di anond Vogel — Nu-ding, or approved equal

2.2 PAI NT PROPERTI ES

A

B

Use ready-m xed (including colors), except two conponent epoxies,

pol yur et hanes, pol yesters, paints having netallic powders packaged
separately and paints requiring specified additives.

Where no requirenments are given in the referenced specifications for
prinmers, use prinmers with pignent and vehicle, conpatible with substrate
and finish coats specified

2.3 REGULATORY REQUI REMENTS/ QUALI TY ASSURANCE

A

Pai nt materials shall conformto the restrictions of the |oca

Envi ronmental and Toxi c Control jurisdiction.

1. Volatile Oganic Conmpounds (VOC): VOC content of paint materials shal
not exceed 10g/l for interior latex paints/primers and 50g/1 for
exterior |atex paints and prinmers.

2. Lead-Base Paint:

a. Conply with Section 410 of the Lead-Based Pai nt Poi soning Prevention
Act, as amended, and with inplenenting regul ations pronul gated by
Secretary of Housing and Urban Devel oprment.

b. Regul ations concerni ng prohibition agai nst use of |ead-based paint
in federal and federally assisted construction, or rehabilitation of
residential structures are set forth in Subpart F, Title 24, Code of
Federal Regul ations, Departnent of Housing and Urban Devel opnent.

c. For |ead-paint renpval, see Section 02 83 33.13, LEAD BASED PAI NT
REMOVAL AND DI SPCSAL.

3. Asbestos: Materials shall not contain asbestos.

Chromate, Cadmium Mercury, and Silica: Mterials shall not contain

zinc-chromate, strontiumchromate, Cadm um nmercury or nercury

conpounds or free crystalline silica.
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5. Human Carci nogens: Mterials shall not contain any of the ACA H BKLT
and ACGHI - DOC confirnmed or suspected human car ci nogens.

6. Use high performance acrylic paints in place of alkyd paints, where
possi bl e.

7. VOC content for solvent-based paints shall not exceed 250g/l and shal
not be fornmulated with nore than one percent aromatic hydro carbons by
wei ght .

PART 3 - EXECUTI ON
3.1 JOB CONDI TI ONS

A

Saf ety: Observe required safety regul ations and manufacturer's warning and
i nstructions for storage, handling and application of painting materials.
1. Take necessary precautions to protect personnel and property from
hazards due to falls, injuries, toxic funes, fire, explosion, or other
har m
2. Deposit soiled cleaning rags and waste materials in nmetal containers
approved for that purpose. Dispose of such items off the site at end of
each days worKk.
At nospheric and Surface Conditions:
1. Do not apply coating when air or substrate conditions are:
a. Less than 3 degrees C (5 degrees F) above dew point.
b. Below 10 degrees C (50 degrees F) or over 35 degrees C (95 degrees
F), unless specifically pre-approved by the Contracting Oficer and
t he product manufacturer. Under no circunstances shall application
condi ti ons exceed manufacturer recomrendati ons.
2. Do no exterior painting when it is wi ndy and dusty.
3. Do not paint in direct sunlight or on surfaces that the sun will soon
war m
4. Apply only on clean, dry and frost free surfaces except as foll ows:
a. Apply water thinned acrylic and cenmentitious paints to danmp (not
wet) surfaces where allowed by nmanufacturer's printed instructions.
b. Danpened with a fine m st of water on hot dry days concrete and
masonry surfaces to which water thinned acrylic and cenentitious
paints are applied to prevent excessive suction and to cool surface.

3.2 SURFACE PREPARATI ON

A

Met hod of surface preparation is optional, provided results of finish

pai nti ng produce solid even color and texture specified with no overl ays.

Gener al

1. Renove prefinished itens not to be painted such as lighting fixtures
escut cheon plates, hardware, trim and simlar itens for reinstallation
after paint is dried.
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2. Renove itens for reinstallation and conplete painting of such itens and
adj acent areas when item or adjacent surface is not accessible or
finish is different.

3. See other sections of specifications for specified surface conditions
and prine coat.

4. Clean surfaces for painting with materials and nethods conpatible with
substrate and specified finish. Renpbve any residue remaining from
cl eani ng agents used. Do not use solvents, acid, or steamon concrete
and nmasonry.

C. Wod:
Sand to a snooth even surface and then dust off.

2. Sand surfaces showi ng raised grain snmooth between each coat.

3. Wpe surface with a tack rag prior to applying finish.

4, Surface painted with an opaque finish:

a. Coat knots, sap and pitch streaks with MPI 36 (Knot Seal er) before
appl yi ng paint.
b. Apply two coats of MPI 36 (Knot Seal er) over |arge knots.

5. After application of prime or first coat of stain, fill cracks, nail
and screw hol es, depressions and sinmilar defects with wood filler
paste. Sand the surface to make snoboth and finish flush with adjacent
sur f ace.

6. Before applying finish coat, reapply wood filler paste if required, and
sand surface to renove surface bl em shes. Finish flush with adjacent
surf aces.

7. Fill open grained wood such as oak, wal nut, ash and mahogany w th M|

91 (Wod Filler Paste), colored to match wood col or.

a. Thin filler in accordance with manufacturer's instructions for
appl i cation.

b. Renove excess filler, wi pe as clean as possible, dry, and sand as
speci fi ed.

D. Ferrous Metals:

1.

Renove oil, grease, soil, drawing and cutting compounds, flux and other
detrinental foreign matter in accordance with SSPC-SP 1 (Sol vent

Cl eani ng) .

Renove |l oose mll scale, rust, and paint, by hand or power tool
cleaning, as defined in SSPC-SP 2 (Hand Tool C eaning) and SSPC-SP 3
(Power Tool O eaning). Exception: where high tenperature al um num pai nt
is used, prepare surface in accordance with paint manufacturer's

i nstructions.

Fill dents, holes and simlar voids and depressions in flat exposed
surfaces of hollow steel doors and franes, access panels, roll-up steel
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doors and sinmilar itens specified to have sem -gloss or gloss finish

with TT-F-322D (Filler, Two-Conponent Type, For Dents, Snall Holes and

Bl ow- Hol es). Finish flush with adjacent surfaces.

a. This includes flat head countersunk screws used for pernanent
anchors.

b. Do not fill screws of itemintended for renoval such as gl azing
beads.

4. Spot prinme abraded and damaged areas in shop prine coat which expose
bare netal with same type of paint used for prime coat. Feather edge of
spot prime to produce snooth finish coat.

5. Spot prinme abraded and danaged areas whi ch expose bare netal of factory
finished items with paint as recomended by manufacturer of item

3.3 PAI NT PREPARATI ON

A

Thoroughly mi x painting materials to ensure uniformty of color, conplete
di spersion of pignment and uniform conposition

Do not thin unless necessary for application and when finish paint is used
for body and prinme coats. Use materials and quantities for thinning as
specified in manufacturer's printed instructions.

Renove paint skins, then strain paint through commercial paint strainer to
remove |lunps and ot her particles.

M x two conmponent and two part paint and those requiring additives in such
a manner as to uniformy blend as specified in nmanufacturer's printed

i nstructions unl ess specified otherw se.

For tinting required to produce exact shades specified, use col or pigment
recommended by the paint manufacturer.

3.4 APPLI CATI ON

A

Start of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

Unl ess ot herwi se specified, apply paint in three coats; prine, body, and
finish. When two coats applied to prinme coat are the sanme, first coat
applied over primer is body coat and second coat is finish coat.

Apply each coat evenly and cover substrate conpletely.

Al'l ow not | ess than 48 hours between application of succeeding coats,
except as allowed by manufacturer's printed instructions, and approved by
Resi dent Engi neer.

Fini sh surfaces to show solid even color, free fromruns, |unps,
brushmarks, |aps, holidays, or other defects.

Apply by brush, roller or spray, except as otherw se specified.

Do not spray paint in existing occupi ed spaces unless approved by Resi dent
Engi neer, except in spaces seal ed from existing occupi ed spaces.
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1. Apply painting materials specifically required by nmanufacturer to be
appl i ed by spraying.

Do not paint in closed position operable itens such as access doors and

panel s, wi ndow sashes, overhead doors, and sinilar itens except overhead

roll-up doors and shutters.

3.5 PRI ME PAI NTI NG

A

After surface preparation prine surfaces before application of body and
finish coats, except as otherw se specified
Spot prine and apply body coat to damaged and abraded pai nted surfaces
bef ore appl yi ng succeedi ng coats.
Prinme rebates for stop and face glazing of wood, and for face gl azi ng of
steel .
Wod and Wyod Particl eboard:
1. Use sane kind of priner specified for exposed face surface.
a. Exterior wood: MPI 5(Exterior Al kyd Whod Priner) for repainting bare
wood primer.

3.6 EXTERI OR FI NI SHES

A

Apply followi ng finish coats where specified in Section 09 06 00, SCHEDULE

FOR FI NI SHES.

Whod:

1. Do not apply finish coats on surfaces conceal ed after installation, top
and bottom edges of wood doors and sash, or on edges of wood franed
i nsect screens.

2. Two coats of // MPI 10 Exterior Latex, Flat (AE)) // MPI 11 (Exterior
Latex, Sem-doss (AE)) // MPI 119 (Exterior Latex, H gh d oss
(acrylic) (AE)) // on exposed surfaces, except where transparent finish
is specified.

3. Two coats of // MPI 31 (Polyurethane, Moisture Cured, Clear doss (PV))
/1 MPI 71 (Pol yurethane, Mdisture Cured, Clear Flat (PV)) // for
transparent finish.

Whod:

1. Sanding:

a. Use 220-grit sandpaper

b. Sand seal ers and varni sh between coats.

c. Sand enough to scarify surface to assure good adhesi on of subsequent
coats, to level roughly applied seal er and varnish, and to knock off
"whi skers" of any raised grain as well as dust particles.

2. Seal ers:

a. Apply sealers specified except sealer may be onitted where

pi gnent ed, penetrating, or w ping stains containing resins are used.
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b. Al ow manufacturer's recomended drying tinme before sandi ng, but not
| ess than 24 hours or 36 hours in danp or nuggy weat her.

c. Sand as specified.

3. Paint Finish:

a. One coat of // MPI 45 (Interior Prinmer Sealer) // MPl 46 (Interior
Enanel Undercoat) // plus one coat of MPI 47 (Interior A kyd, Semi -
doss (AK)) (SO .

b. One coat // MPI 66 (Interior Alkyd Fire retardant, C ear Top- Coat
(ULC Approved) (FC) // MPI 67 (Interior Latex Fire Retardant, Top-
Coat (ULC Approved) (FR), intunescent type (FR), on exposed wood //
in attics with floors used for nechanical equipnent // and above
ceilings where shown //.

c. One coat of // MPI 45 Interior Priner Sealer) // Ml 46 (Interior
Enanel Undercoat) plus one coat of MPI 48 (Interior A kyd G oss
(AK)) .

d. Two coats of MPI 51 (Interior Al kyd, Eggshell) (AK)).

Steel and Ferrous Metal

1. Two coats of MPI 8 (Exterior Alkyd, Flat (EQ), MPI 94 (Exterior Al kyd
Sem -3 oss (EOQ)) on exposed surfaces, except on surfaces over 94
degrees C (200 degrees F).

3.9 PAINT COLCR

A

Col or and gloss of finish coats is specified:

1. Bui l ding 11 Shingles Ranp — VA M neral Rose.

2. Buildings 1 and 12 — All wood trim w ndows, exterior doors and roof
wood overhang — VA Dark Bronze.

3. 14 PROTECTI ON CLEAN UP, AND TOQUCH UP

A

Protect work from paint droppings and spattering by use of masking, drop
cloths, renmoval of itens or by other approved nethods.
Upon conpl etion, clean paint from hardware, glass and other surfaces and
itens not required to be painted of paint drops or snears.
Before final inspection, touch-up or refinished in a manner to produce
solid even color and finish texture, free fromdefects in work which was
danaged or di scol ored.

- - -END- - -
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SECTI ON 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section applies to all sections of Division 26.

B. Furnish and install electrical systens, materials, equipnment, and
accessories in accordance with the specifications and draw ngs.
Capacities and ratings of notors, transforners, conductors and cabl e,
swi t chboards, switchgear, panel boards, notor control centers
generators, automatic transfer sw tches, and other itens and
arrangenents for the specified itens are shown on the draw ngs.

C. Electrical service entrance equiprment and arrangenents for tenporary
and pernmanent connections to the electric utility conpany’s system
shall conformto the electric utility conpany's requirenents.

Coordi nate fuses, circuit breakers and relays with the electric utility
conpany’s system and obtain electric utility conpany approval for
si zes and settings of these devices.

D. Conductor anpacities specified or shown on the drawi ngs are based on
copper conductors, with the conduit and raceways sized per NEC.
Al um num conduct ors are prohibited

1.2 M N MUM REQUI REMENTS

A. The International Building Code (I1BC), National Electrical Code (NEC
Underwiters Laboratories, Inc. (UL), and National Fire Protection
Associ ation (NFPA) codes and standards are the m ni mum requirenents for
materials and installation

B. The draw ngs and specifications shall govern in those instances where
requirements are greater than those stated in the above codes and
st andar ds.

1.3 TEST STANDARDS

A. Al materials and equi prent shall be listed, |abeled, or certified by a
Nati onal | y Recogni zed Testing Laboratory (NRTL) to neet Underwriters
Laboratories, Inc. (UL), standards where test standards have been
establ i shed. Materials and equi pnent which are not covered by UL
standards will be accepted, providing that materials and equi pment are
listed, |abeled, certified or otherwi se deternmined to neet the safety
requi rements of a NRTL. Materials and equi pnent which no NRTL accepts,

certifies, lists, |labels, or determnes to be safe, will be considered
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if inspected or tested in accordance with national industria

standards, such as ANSI, NEMA, and NETA. Evidence of conpliance shal

include certified test reports and definitive shop draw ngs.

B. Definitions:

1. Listed: Materials and equi pment included in a list published by an
organi zation that is acceptable to the Authority Having Jurisdiction
and concerned with evaluation of products or services, that
mai ntai ns periodic inspection of production or listed materials and
equi pnent or periodic evaluation of services, and whose listing
states that the materials and equi pnment either meets appropriate
desi gnated standards or has been tested and found suitable for a
speci fi ed purpose.

2. Labeled: Materials and equi prent to which has been attached a | abel
synmbol, or other identifying mark of an organization that is
acceptable to the Authority Having Jurisdiction and concerned with
product eval uation, that maintains periodic inspection of production
of | abeled materials and equi pnrent, and by whose | abeling the
manuf acturer indicates conpliance with appropriate standards or
performance in a specified manner.

3. Certified: Materials and equi prent which:

a. Have been tested and found by a NRTL to neet nationally

recogni zed standards or to be safe for use in a specified nanner.
b. Are periodically inspected by a NRTL.
c. Bear a label, tag, or other record of certification.

4. Nationally Recogni zed Testing Laboratory: Testing |aboratory which
is recognized and approved by the Secretary of Labor in accordance
wi th OSHA regul ati ons.

1.4 QUALI FI CATI ONS ( PRODUCTS AND SERVI CES)

A. Manufacturer’s Qualifications: The manufacturer shall regularly and
currently produce, as one of the manufacturer's principal products, the
mat eri al s and equi prent specified for this project, and shall have
manuf actured the materials and equi pnment for at |east three years.

B. Product Qualification:

1. Manufacturer's materials and equi pnent shall have been in
satisfactory operation, on three installations of simlar size and

type as this project, for at |east three years.
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2. The Governnent reserves the right to require the Contractor to
submt a list of installations where the materials and equi prent
have been in operation before approval.

Service Qualifications: There shall be a permanent service organi zation

mai ntai ned or trained by the nanufacturer which will render

satisfactory service to this installation within eight hours of receipt
of notification that service is needed. Subnmit name and address of

service organi zati ons.

1.5 APPLI CABLE PUBLI CATI ONS

A

B

Applicable publications listed in all Sections of Division 26 are the
| at est issue, unless otherw se noted.
Products specified in all sections of Division 26 shall conply with the

applicable publications listed in each section.

1. 6 MANUFACTURED PRODUCTS

A

Mat eri al s and equi prrent furnished shall be of current production by
manuf acturers regul arly engaged in the manufacture of such itens, and
for which replacenent parts shall be avail abl e.

When nore than one unit of the sane class or type of materials and

equi pment is required, such units shall be the product of a single

manuf act ur er .

Equi prent Assenbl i es and Conponents:

1. Components of an assenbled unit need not be products of the sane
manuf act ur er .

2. Manufacturers of equi pnent assenblies, which include conponents made
by others, shall assume conplete responsibility for the fina
assenbl ed unit.

3. Conponents shall be conpatible with each other and with the tota
assenbly for the intended service.

4, Constituent parts which are simlar shall be the product of a single
manuf act ur er .

Factory wiring and terminals shall be identified on the equi pnent being

furnished and on all wiring diagrans.

When Factory Testing Is Specified:

1. The Government shall have the option of witnessing factory tests.
The Contractor shall notify the Governnent through the COIR a
m ni mum of 15 worki ng days prior to the manufacturer’s performng

the factory tests.
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Four copies of certified test reports shall be furnished to the COTR
two weeks prior to final inspection and not nore than 90 days after
conpl etion of the tests.

When materials and equi prent fail factory tests, and re-testing and
re-inspection is required, the Contractor shall be liable for al

addi ti onal expenses for the Governnent to witness re-testing.

1.7 VARI ATI ONS FROM CONTRACT REQUI REMENTS

A. Where the Governnment or the Contractor requests variations fromthe

contract requirenments, the connecting work and rel ated conponents shal

i nclude, but not be limted to additi ons or changes to branch circuits,

circuit protective devices, conduits, wire, feeders, controls, panels

and installation nethods.
1.8 MATERI ALS AND EQUI PMENT PROTECTI ON

A. Materials and equi pnment shall be protected during shipnment and storage

agai nst physical danmage, vermn, dirt, corrosive substances, funes,

nmoi sture, cold and rain.

1

Store materials and equi pnent indoors in clean dry space with

uni formtenperature to prevent condensation.

During installation, equipnment shall be protected against entry of
foreign matter, and be vacuumcl eaned both inside and outside before
testing and operating. Conpressed air shall not be used to clean
equi pnment. Renpve | oose packing and flammable nmaterials frominside
equi pnent .

Damaged equi prent shall be repaired or replaced, as determi ned by

t he COTR

Pai nted surfaces shall be protected with factory installed renovabl e
heavy kraft paper, sheet vinyl or equal.

Damaged pai nt on equi prent shall be refinished with the sane quality
of paint and workmanshi p as used by the manufacturer so repaired

areas are not obvi ous.

1.9 WORK PERFORMANCE

A Al

el ectrical work shall conply with the requirenents of NFPA 70

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J — Ceneral
Envi ronmental Controls, OSHA Part 1910 subpart K — Medical and First
Aid, and OSHA Part 1910 subpart S — Electrical, in addition to other

references required by contract.

B. Job site safety and worker safety is the responsibility of the

Contractor.
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El ectrical work shall be acconplished with all affected circuits or
equi pment de-energi zed. When an el ectrical outage cannot be
acconplished in this manner for the required work, the follow ng

requi rements are mandatory:

1. Electricians must use full protective equipnent (i.e., certified and
tested insulating material to cover exposed energi zed el ectrica
conponents, certified and tested insulated tools, etc.) while
wor ki ng on energi zed systenms in accordance with NFPA 70E

2. Before initiating any work, a job specific work plan nust be
devel oped by the Contractor with a peer review conducted and
docunmented by the COTR and Medi cal Center staff. The work plan nust
i ncl ude procedures to be used on and near the live electrica
equi pnent, barriers to be installed, safety equipnent to be used,
and exit pathways.

3. Work on energized circuits or equi prent cannot begin until prior
written approval is obtained fromthe COIR

For work that affects existing electrical systens, arrange, phase and

performwork to assure mninmal interference with normal functioning of

the facility. Refer to Article OPERATI ONS AND STORAGE AREAS under

Section 01 00 00, GENERAL REQUI REMENTS

New work shall be installed and connected to existing work neatly,

safely and professionally. Disturbed or danaged work shall be repl aced

or repaired to its prior conditions, as required by Section 01 00 00,

GENERAL REQUI REMENTS.

Coordi nate | ocation of equi pnent and conduit with other trades to

mnimze interference.

1.10 EQUI PMENT | NSTALLATI ON AND REQUI REMENTS

A

Equi prent | ocation shall be as close as practical to |ocations shown on

t he draw ngs.

Wor ki ng cl earances shall not be | ess than specified in the NEC

| naccessi bl e Equi prent :

1. Where the CGovernnent determines that the Contractor has installed
equi pnrent not readily accessible for operation and mai ntenance, the
equi pnent shall be renoved and reinstalled as directed at no
additional cost to the Government.

2. "Readily accessible” is defined as being capabl e of being reached
qui ckly for operation, maintenance, or inspections wthout the use

of | adders, or without clinbing or crawling under or over obstacles
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such as, but not limted to, notors, punps, belt guards,

transformers, piping, ductwork, conduit and raceways.
El ectrical service entrance equi pnent and arrangenents for tenporary
and pernmanent connections to the electric utility conmpany’s system
shall conformto the electric utility conpany's requirenents.
Coordinate fuses, circuit breakers and relays with the electric utility
conpany’s system and obtain electric utility conpany approval for
sizes and settings of these devices.

1.11 EQUI PMENT | DENTI FI CATI ON

A

In addition to the requirenents of the NEC, install an identification
sign which clearly indicates information required for use and

mai nt enance of itens such as sw tchboards and swi tchgear, panel boards,
cabi nets, notor controllers, fused and non-fused safety swtches,
generators, automatic transfer switches, separately enclosed circuit
breakers, individual breakers and controllers in sw tchboards,
swi t chgear and notor control assenblies, control devices and ot her
signi ficant equi pnent.

I dentification signs for Normal Power System equipnent shall be

| am nat ed bl ack phenolic resin with a white core with engraved
lettering. ldentification signs for Essential Electrical System (EES)
equi pnent, as defined in the NEC, shall be laninated red phenolic resin
with a white core with engraved lettering. Lettering shall be a m ninum
of 12 mm (1/2 inch) high. Identification signs shall indicate equi pnent
desi gnation, rated bus anperage, voltage, nunber of phases, nunber of
wires, and type of EES power branch as applicable. Secure namepl ates
with screws.

Install adhesive arc flash warning | abels on all equipnent as required
by NFPA 70E. Label shall indicate the arc hazard boundary (i nches),
wor ki ng di stance (inches), arc flash incident energy at the working

di stance (cal ories/cn2), required PPE category and description
including the glove rating, voltage rating of the equipnent, limted
approach di stance (inches), restricted approach distance (inches),
prohi bi ted approach di stance (i nches), equi pnent/bus nane, date

prepared, and manufacturer nane and address.

1.12 SUBM TTALS

A

Subnmit to the COTR in accordance with Section 01 33 23, SHOP DRAW NGS,
PRODUCT DATA, AND SAMPLES.
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The Government's approval shall be obtained for all materials and

equi pment before delivery to the job site. Delivery, storage or
installation of materials and equi pnent whi ch has not had prior
approval will not be permitted.

Al submittals shall include six copies of adequate descriptive
literature, catalog cuts, shop draw ngs, test reports, certifications,
sanpl es, and other data necessary for the Governnent to ascertain that
t he proposed nmaterials and equi pnment conply with drawi ng and
specification requirenents. Catalog cuts subnitted for approval shal
be legible and clearly identify specific materials and equi prent bei ng
submitted

Submittals for individual systens and equi pnent assenblies which
consi st of nore than one item or conmponent shall be made for the system
or assenbly as a whole. Partial submittals will not be considered for
approval .

1. Mark the subnmittals, "SUBM TTED UNDER SECTI ON .

2. Submittals shall be marked to show specification reference including

t he section and paragraph nunbers.
3. Subnit each section separately.
The subnmittals shall include the foll ow ng
1. Information that confirns conpliance with contract requirenents.
I ncl ude the nmanufacturer's name, nodel or catal og nunbers, catal og
i nformati on, technical data sheets, shop draw ngs, manual s,
pi ctures, naneplate data, and test reports as required.
NOT USED
El emrentary and interconnection wring diagranms for comruni cation and
signal systens, control systens, and equi pnent assenblies. Al
terminal points and wiring shall be identified on wiring diagrans.
4. Parts list which shall include information for replacenent parts and

ordering instructions, as recommended by the equi pment nmanufacturer

5

i ntenance and Operation Manual s:

1. Subnit as required for systens and equi pnent specified in the
techni cal sections. Furnish in hardcover binders or an approved
equi val ent .

2. Inscribe the following identification on the cover: the words

" MAI NTENANCE AND OPERATI ON MANUAL, " the name and | ocation of the

system material, equipnent, building, name of Contractor, and

contract name and nunber. Include in the manual the nanes,
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addr esses, and tel ephone nunmbers of each subcontractor installing
the system or equi pnent and the | ocal representatives for the
mat eri al or equi pnent .

3. Provide a table of contents and assenble the manual to conformto
the table of contents, with tab sheets placed before instructions
covering the subject. The instructions shall be |egible and easily
read, with | arge sheets of draw ngs fol ded in.

4. The manual s shall include:

a. Internal and interconnecting wiring and control diagrans with
data to explain detail ed operation and control of the equi pnent.

b. A control sequence describing start-up, operation, and shutdown.
c. Description of the function of each principal item of equipnent.
d. Installation instructions.

e. Safety precautions for operation and mai nt enance.

f. Diagrams and illustrations.

g. Periodic nmaintenance and testing procedures and frequencies,

i ncl udi ng repl acenment parts nunbers.

h. Perfornmance data.

i. Pictorial "exploded" parts list with part nunbers. Enphasis shal
be placed on the use of special tools and instrunments. The |ist
shal | indicate sources of supply, recomended spare and
repl acement parts, and nanme of servicing organization.

j. List of factory approved or qualified permanent servicing
organi zations for equi pnment repair and periodic testing and
mai nt enance, including addresses and factory certification
qgual i fications.

Approvals will be based on conpl ete subm ssion of shop draw ngs,

manual s, test reports, certifications, and sanples as applicable.

After approval and prior to installation, furnish the COTR with one

sanmpl e of each of the foll ow ng:

1. A mninmm300 nm (12 inches) length of each type and size of wire
and cable along with the tag fromthe coils or reels from which the
sanmpl e was taken. The length of the sanple shall be sufficient to
show al | nmarkings provided by the manufacturer.

Each type of conduit coupling, bushing, and term nation fitting.

Conduit hangers, clanps, and supports.

Duct seal i ng conmpound
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5. Each type of receptacle, toggle switch, lighting control sensor,
outl et box, manual notor starter, device wall plate, engraved
nanepl ate, wire and cable splicing and term nating material, and
branch circuit single pole nolded case circuit breaker.

1. 13 SI NGULAR NUMBER

A. Where any device or part of equipment is referred to in these
specifications in the singular nunber (e.g., "the switch"), this
reference shall be deened to apply to as nmany such devices as are
required to conplete the installation as shown on the draw ngs.

1.14 NOT USED
1.15 ACCEPTANCE CHECKS AND TESTS

A. The Contractor shall furnish the instruments, materials, and | abor for
tests.

B. Where systens are conprised of conmponents specified in nore than one
section of Division 26, the Contractor shall coordinate the
installation, testing, and adjustnment of all conponents between various
manuf acturer’s representatives and technicians so that a conpl ete,
functional, and operational systemis delivered to the Governnent.

C. Wen test results indicate any defects, the Contractor shall repair or
repl ace the defective materials or equipnment, and repeat the tests.
Repai r, replacenment, and retesting shall be acconplished at no
additional cost to the Government.

1.16 WARRANTY

A. Al work perforned and all equi pnent and material furnished under this
Di vision shall be free fromdefects and shall remain so for a period of
one year fromthe date of acceptance of the entire installation by the
Contracting O ficer for the Governnent.

1.17 | NSTRUCTI ON

A. Instruction to designated Government personnel shall be provided for
the particul ar equi pment or systemas required in each associ ated
techni cal specification section.

B. Furnish the services of conpetent instructors to give full instruction
in the adjustment, operation, and mai ntenance of the specified
equi pment and system including pertinent safety requirenents.
Instructors shall be thoroughly famliar with all aspects of the
installation, and shall be trained in operating theory as well as

practical operation and mai ntenance procedures.
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C. Atraining schedul e shall be devel oped and subnitted by the Contractor
and approved by the COIR at |east 30 days prior to the planned
t rai ni ng.
PART 2 - PRODUCTS (NOT USED)
PART 3 - EXECUTI ON ( NOT USED)
---END- - -
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SECTI ON 26 05 19
LOW VOLTAGE ELECTRI CAL POMNER CONDUCTORS AND CABLES
PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section specifies the furnishing, installation, connection, and
testing of the electrical conductors and cables for use in electrica
systens rated 600 V and bel ow, indicated as cabl e(s), conductor(s),
wire, or wiring in this section.
1.2 RELATED WORK
A. Section 07 84 00, FIRESTOPPI NG Sealing around penetrations to maintain
the integrity of fire-resistant rated construction.
B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.
C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:
Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.
D. Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMs: Conduits
for conductors and cabl es.
E. Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Installation of
conductors and cabl es in nanhol es and ducts.
1.3 QUALI TY ASSURANCE
A. Refer to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1.4 FACTORY TESTS
A. Conductors and cabl es shall be thoroughly tested at the factory per
NEMA to ensure that there are no electrical defects. Factory tests
shall be certified
1.5 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and specifications.
b. Subnmit the foll owi ng data for approval:
1) Electrical ratings and insulation type for each conductor and
cabl e.

2) Splicing materials and pulling lubricant.
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2. Certifications: Two weeks prior to final inspection, subnit the
fol | owi ng.
a. Certification by the manufacturer that the conductors and cabl es
conformto the requirenents of the drawi ngs and specifications.
b. Certification by the Contractor that the conductors and cabl es

have been properly installed, adjusted, and tested.

1.6 APPLI CABLE PUBLI CATI ONS

A

Publ i cations listed below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are reference in the text by designation only.
American Society of Testing Material (ASTM:
D2301-10................ Standard Specification for Vinyl Chloride

Pl astic Pressure-Sensitive Electrical

I nsul ati ng Tape

D2304-10................ Test Method for Thermal Endurance of Rigid
Electrical Insulating Materials
D3005-10................ Low Tenperature Resistant Vinyl Chloride

Pl astic Pressure-Sensitive Electrical
I nsul ati ng Tape

Nati onal Electrical Mnufacturers Associati on (NEMA):

WC 70-09................ Power Cables Rated 2000 Volts or Less for the
Distribution of Electrical Energy

National Fire Protection Association (NFPA):

70-11. .. ... National Electrical Code (NEC

Underwiters Laboratories, Inc. (UL):

44-10. ... o Ther noset - I nsul ated Wres and Cabl es

83-08............ ... .... Ther nopl astic-1nsul ated Wres and Cabl es

467-07. .. .. Groundi ng and Bondi ng Equi prent

486A-486B-03............ Wre Connectors

486C-04................. Splicing Wre Connectors

486D-05................. Seal ed Wre Connector Systens

486E-09................. Equi prent Wring Terminals for Use with
Al um num and/ or Copper Conductors

493-07. ... . Ther nopl asti c-1 nsul at ed Under ground Feeder and
Branch Crcuit Cables

514B-04................. Condui t, Tubing, and Cable Fittings
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PART 2 - PRODUCTS
2.1 CONDUCTORS AND CABLES
A. Conductors and cabl es shall be in accordance with NEMA, UL, as
specified herein, and as shown on the draw ngs.
B. All conductors shall be copper.
C. Single Conductor and Cable:
1. No. 12 AWG M ni mum si ze, except where snaller sizes are specified
herein or shown on the draw ngs.
No. 8 AWG and | arger: Stranded.
3. No. 10 AWG and snal ler: Solid; except shall be stranded for final
connection to notors, transforners, and vibrating equi pnent.
4. Insulation: THHN-THWN and XHHW 2. XHHW 2 shall be used for isol ated
power systens.
D. NOT USED
E. Col or Code:
1. No. 10 AWG and snaller: Solid color insulation or solid color
coati ng.
2. No. 8 AW5 and | arger: Col or-coded using one of the foll ow ng
net hods:
a. Solid color insulation or solid color coating.
b. Stripes, bands, or hash marks of col or specified.
c. Color using 19 nm (0.75 inches) w de tape.
4. For nodifications and additions to existing wiring systens, color
codi ng shall conformto the existing wiring system

5. Conductors shall be col or-coded as foll ows:

208/ 120 V Phase 480/ 277 V
Bl ack A Br own
Red B O ange
Bl ue C Yel | ow
Wi te Neut r al Gay *
* or white with colored (other than green) tracer.

6. Lighting circuit “switch legs”, and 3-way and 4-way sw tch
“traveling wires,” shall have color coding that is unique and
distinct (e.g., pink and purple) fromthe col or coding indicated
above. The uni que col or codes shall be solid and in accordance with
the NEC. Coordinate color coding in the field with the COTR
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7. Color code for isolated power systemw ring shall be in accordance
with the NEC
2.2 SPLICES
A. Splices shall be in accordance with NEC and UL.
B. Above Ground Splices for No. 10 AWG and Smal | er:

1. Sol derless, screwon, reusable pressure cable type, with integra
i nsul ation, approved for copper and al um num conduct ors.

2. The integral insulator shall have a skirt to conpletely cover the
stri pped conductors.

3. The nunber, size, and conbi nation of conductors used with the
connector, as listed on the nanufacturer's packagi ng, shall be
strictly foll owed.

C. Above Ground Splices for No. 8 AWGto No. 4/0 AWG

1. Conpression, hex screw, or bolt clanp-type of high conductivity and
corrosion-resistant nmaterial, listed for use with copper and
al um num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the same manufacturer

4., Al bolts, nuts, and washers used with splices shall be steel.

D. Above Ground Splices for 250 kcnil and Larger

1. Long barrel “butt-splice” or “sleeve” type conpression connectors,
with mninumof two conpression indents per wire, listed for use
wi th copper and al um num conduct ors.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation |evel shall be not |ess than
the insulation | evel of the conductors being joi ned.

3. Splice and insulation shall be product of the sane manufacturer

E. Underground Splices for No. 10 AW and Snal |l er:
1. Sol derless, screwon, reusable pressure cable type, with integra
insulation. Listed for wet |ocations, and approved for copper and
al um num conduct or s.
2. The integral insulator shall have a skirt to conpletely cover the

stripped conductors.
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3. The nunber, size, and conbi nation of conductors used with the
connector, as listed on the nmanufacturer's packagi ng, shall be
strictly foll owed.

F. Underground Splices for No. 8 AWs and Larger:

1. Mechani cal type, of high conductivity and corrosion-resistant
material. Listed for wet |ocations, and approved for copper and
al um num conduct or s.

2. Insulate with materials approved for the particular use, |ocation,
vol tage, and tenperature. Insulation level shall be not |ess than
the insulation | evel of the conductors being joined.

3. Splice and insulation shall be product of the sane manufacturer.//

G Plastic electrical insulating tape: Per ASTM D2304, flanme-retardant,
col d and weat her resistant.

2.3 CONNECTORS AND TERM NATI ONS

A. Mechani cal type of high conductivity and corrosion-resistant naterial,
listed for use with copper and al um num conduct ors.

B. Long barrel conpression type of high conductivity and
corrosion-resistant nmaterial, with mnimumof two conpression indents
per wire, listed for use with copper and al um num conduct ors.

C. Al bolts, nuts, and washers used to connect connections and
term nations to bus bars or other term nation points shall be steel

2.4 CONTROL W RI NG

A. Unless otherw se specified el sewhere in these specifications, contro
wiring shall be as specified herein, except that the m ni mum size shal
be not less than No. 14 AWG

B. Control wiring shall be sized such that the voltage drop under in-rush
condi ti ons does not adversely affect operation of the controls.

2.5 WRE LUBRI CATI NG COVPOUND

A. Lubricating conmpound shall be suitable for the wire insulation and

condui t, and shall not harden or becone adhesive.

B. Shall not be used on conductors for isolated power systens.

PART 3 - EXECUTI ON
3.1 GENERAL
A. Install conductors in accordance with the NEC, as specified, and as
shown on the draw ngs.
B. Install all conductors in raceway systens.
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Splice conductors only in outlet boxes, junction boxes, pullboxes,

manhol es, or handhol es.

Conductors of different systens (e.g., 120 V and 277 V) shall not be

installed in the sanme raceway.

Install cable supports for all vertical feeders in accordance with the

NEC. Provide split wedge type which firmy clanps each individual cable

and tightens due to cabl e weight.

I n panel boards, cabinets, w reways, sw tches, enclosures, and equi pnent

assenblies, neatly form train, and tie the conductors wi th non-

nmetallic ties.

For connections to notors, transforners, and vibrating equi pnent,

stranded conductors shall be used only fromthe | ast fixed point of

connection to the notors, transforners, or vibrating equi prent.

Use expandi ng foam or non-hardeni ng duct-seal to seal conduits entering

a building, after installation of conductors.

Conduct or and Cabl e Pulli ng:

1. Provide installation equipnent that will prevent the cutting or
abrasion of insulation during pulling. Use lubricants approved for
the cabl e.

Use nonnetal lic pull ropes.

Attach pull ropes by neans of either woven basket grips or pulling
eyes attached directly to the conductors.

Al'l conductors in a single conduit shall be pulled sinmultaneously.
Do not exceed manufacturer’s reconmended maxi mum pul ling tensions

and sidewal | pressure val ues.

No nore than three branch circuits shall be installed in any one

condui t.

When stripping stranded conductors, use a tool that does not danmege the

conduct or or renobve conductor strands.

3.2 I NSTALLATI ON I N MANHOLES

A

Train the cables around the manhole walls, but do not bend to a radius

|l ess than six tinmes the overall cable dianeter.

Fi reproofing:

1. Install fireproofing on | owvoltage conductors where the | ow voltage
conductors are installed in the sane nanhol es with nedi um vol t age
conduct ors.
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2. Use fireproofing tape as specified in Section 26 05 13, MED UM
VOLTAGE CABLES, and apply the tape in a single |layer, half-Iapped,
or as recomended by the manufacturer. Install the tape with the
coated side towards the cable and extend it not less than 25 nm (1
inch) into each duct.
3. Secure the fireproofing tape in place by a random wap of gl ass
cloth tape.
3.3 SPLICE AND TERM NATI ON | NSTALLATI ON
A. Splices and term nations shall be nechanically and electrically secure
and tightened to manufacturer’s published torque val ues using a torque
screwdriver or wench.
B. Where the Governnment deternines that unsatisfactory splices or
term nati ons have been installed, replace the splices or terninations
at no additional cost to the Governnent.
3.4 CONDUCTOR | DENTI FI CATI ON
A. Wen using colored tape to identify phase, neutral, and ground
conductors larger than No. 8 AWG apply tape in half-overl apping turns
for a mnimmof 75 mm (3 inches) fromterm nal points, and in junction
boxes, pullboxes, and manholes. Apply the last two |aps of tape with no
tension to prevent possible unw nding. Where cabl e markings are covered
by tape, apply tags to cable, stating size and insulation type.
3.5 FEEDER CONDUCTOR | DENTI FI CATI ON
A. In each interior pullbox and each underground manhol e and handhol e,
install brass tags on all feeder conductors to clearly designate their
circuit identification and voltage. The tags shall be the enbossed
type, 40 mm (1-1/2 inches) in dianeter and 40 mls thick. Attach tags
with plastic ties.
3.6 EXI STI NG CONDUCTORS
A. Unless specifically indicated on the plans, existing conductors shall
not be reused.
3.7 CONTROL W RI NG | NSTALLATI ON
A. Unless otherwi se specified in other sections, install control wring
and connect to equipnent to performthe required functions as specified
or as shown on the draw ngs.
B. Install a separate power supply circuit for each system except where
ot herwi se shown on the draw ngs
3.8 CONTROL W RI NG | DENTI FI CATI ON

A. Install a permanent wire marker on each wire at each term nation
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B. lIdentifying nunbers and letters on the wire markers shall correspond to
those on the wiring diagrans used for installing the systens.

C. Wre markers shall retain their markings after cleaning.

D. In each manhol e and handhol e, install enbossed brass tags to identify

t he system served and function.

3.9 DI RECT BURI AL CABLE | NSTALLATI ON
A. Tops of the cables:

1. Below the finished grade: M ninmum 600 nm (24 i nches) unless greater
depth is shown.

2. Below road and other pavenent surfaces: In conduit as specified,
ni ni mum 760 nm (30 inches) unless greater depth is shown.

3. Do not install cables under railroad tracks.

B. Under road and paved surfaces: Install cables in concrete-encased

gal vani zed steel rigid conduits. Size as shown on plans, but not |ess

than 50 mm (2 inches) trade size with bushings at each end of each

conduit run. Provide size/quantity of conduits required to accommodate
cabl es plus one spare.

C. Wrk with extrene care near existing ducts, conduits, cables, and other
utilities to prevent any damage.

D. Excavation and backfill is specified in Section 31 20 00, EARTH MOVI NG

In addition:

1. Place 75 mm (3 inches) bedding sand in the trenches before
installing the cabl es.

Place 75 mm (3 inches) shadi ng sand over the installed cables.

3. Install continuous horizontal 25 nm by 200 mm (1 inch x 8 inches)
preservative-inpregnated wood planking 75 mm (3 inches) above the
cabl es before backfilling.

E. Provide horizontal slack in the cables for contraction during cold

weat her .

F. Install the cables in continuous |lengths. Splices within cable runs
shall not be accepted

G Connections and term nations shall be |isted subnersible-type designed
for the cabl es being installed.

H. Warning tape shall be continuously placed 300 nm (12 i nches) above the
buri ed cabl es.

3. 10 ACCEPTANCE CHECKS AND TESTS
A. Performin accordance with the nmanufacturer's recommendations. |In

addi tion, include the follow ng:
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1. Visual Inspection and Tests: |nspect physical condition.
2. Electrical tests:
a. After installation but before connection to utilization devices,
such as fixtures, notors, or appliances, test conductors phase-
t o- phase and phase-to-ground resistance with an insulation
resi stance tester. Existing conductors to be reused shall also
be tested.
b. Applied voltage shall be 500 V DC for 300 V rated cable, and 1000
V DC for 600 V rated cable. Apply test for one mnute or until
reading is constant for 15 seconds, whichever is |onger. M ninmm
i nsul ation resistance val ues shall not be less than 25 negohns
for 300 V rated cable and 100 negohns for 600 V rated cable.
c. Perform phase rotation test on all three-phase circuits.
---END- - -
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SECTI ON 26 05 26
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS

SPEC WRI TER NOTE: Delete // _ 11

if not applicable to project. Also delete
any other item or paragraph not
applicable in the section and renunber

t he paragraphs. Insert additional

provisions as required for this project.

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

Thi s section specifies the furnishing, installation, connection, and
testing of groundi ng and bondi ng equi prrent, indicated as grounding

equi pment in this section.

“Grounding el ectrode systent refers to grounding el ectrode conductors
and all electrodes required or allowed by NEC, as well as nade,

suppl enentary, and |ightning protection system groundi ng el ectrodes.
The terns “connect” and “bond” are used interchangeably in this section

and have the sanme neaning.

1.2 RELATED WORK

A

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.

Section 26 05 19, LOW VOLTAGE ELECTRI CAL POAER CONDUCTORS AND CABLES:
Low vol t age conductors.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduit and
boxes.

Section 26 12 19, PAD- MOUNTED, LI QU D-FILLED, MEDI UM VOLTAGE
TRANSFORMERS: pad-rnmounted, liquid-filled, nediumvoltage transforners.
Section 26 13 13, MEDI UM VOLTAGE Cl RCU T BREAKER SW TCHGEAR: Medi um
voltage circuit breaker sw tchgear.

Section 26 23 13, GENERATOR PARALLELI NG CONTROLS: Generator paralleling
controls.

Section 26 13 16, MEDI UM VOLTAGE FUSI BLE | NTERRUPTER SW TCHES: Medi um
vol tage fusible interrupter switches.

Section 26 22 00, LOW VOLTAGE TRANSFORMERS: Low- voltage transformers.
Section 26 23 00, LOWMVOLTAGE SW TCHGEAR: Low- vol tage swi t chgear.
Section 26 24 13, DI STRI BUTI ON SW TCHBOARDS: Low- vol tage distribution
swi t chboar ds.

Section 26 24 16, PANELBOARDS:. Low-voltage panel boards.

Section 26 24 19, MOTOR CONTROL CENTERS: Mbdtor control centers.
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Section 26 32 13, ENG NE CENERATORS:. Engi ne generators.

Section 26 36 23, AUTOVATI C TRANSFER SW TCHES: Autommtic transfer

swi t ches.

Section 26 41 00, FACILITY LI GHTNI NG PROTECTI ON: Lightning protection.

1.3 QUALITY ASSURANCE

A

Ref er to Paragraph, QUALI FI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Draw ngs:

a. Submit sufficient information to denponstrate conpliance with
drawi ngs and specifications.

b. Subnmit plans showing the |ocation of system groundi ng el ectrodes
and connections, and the routing of aboveground and underground
groundi ng el ectrode conductors.

2. Test Reports:

a. Two weeks prior to the final inspection, submt ground resistance

field test reports to the COTR
3. Certifications:
a. Certification by the Contractor that the groundi ng equi pnent has

been properly installed and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

C

Publications listed below (including amendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnati on only.

American Society for Testing and Materials (ASTM:

B1-07................... Standard Specification for Hard-Drawn Copper
Wre

B3-07................... Standard Specification for Soft or Anneal ed
Copper Wre

B8-11................... Standard Specification for Concentric-Lay-
Stranded Copper Conductors, Hard, Medium Hard,
or Soft

Institute of Electrical and El ectronics Engineers, Inc. (lIEEE):
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81-83. ... ... .. | EEE Guide for Measuring Earth Resistivity,
G ound I nmpedance, and Earth Surface Potentials
of a Gound System Part 1: Normal Measurenents
D. National Fire Protection Association (NFPA):

70-11. .. ... National Electrical Code (NEC
7O0E-12.................. National Electrical Safety Code
99-12. ... ... Health Care Facilities

E. Underwiters Laboratories, Inc. (UL):
44-10 ... o Ther noset - I nsul ated Wres and Cabl es
83-08 ........... ... ... Ther nopl astic-1nsul ated Wres and Cabl es
467-07 ... .. G oundi ng and Bondi ng Equi prent

PART 2 - PRODUCTS
2.1 GROUNDI NG AND BONDI NG CONDUCTORS
A. Equi prent groundi ng conductors shall be insul ated stranded copper,
except that sizes No. 10 AWG and snal ler shall be solid copper.
I nsul ati on color shall be continuous green for all equi pnent groundi ng
conductors, except that wire sizes No. 4 AWG and | arger shall be
identified per NEC.
B. Bondi ng conductors shall be bare stranded copper, except that sizes No.
10 AWG and snal l er shall be bare solid copper. Bonding conductors
shal |l be stranded for final connection to notors, transformers, and
vi brating equi pnent.
C. Conductor sizes shall not be | ess than shown on the draw ngs, or not
| ess than required by the NEC, whichever is greater.
D. Insulation: THHN-THWN and XHHW 2. XHHW 2 shal |l be used for isol ated

power systens.

2.2 GROUND RODS
A. Steel or copper clad steel, 19 mm (0.75 inch) diameter by 3 M (10 feet)
| ong.
B. Quantity of rods shall be as shown on the drawings, and as required to
obtain the specified ground resistance.
2.3 CONCRETE ENCASED ELECTRODE
A. Concrete encased el ectrode shall be No. 4 AWs bare copper wire,
i nstal |l ed per NEC.
2.4 GROUND CONNECTI ONS
A. Bel ow Grade and | naccessi bl e Locations: Exothernic-wel ded type

connect ors.
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B. Above G ade:

1. Bonding Junpers: Listed for use with alum num and copper conductors.
For wire sizes No. 8 AW and | arger, use conpression-type
connectors. For wire sizes smaller than No. 8 AW5 use nechani cal
type lugs. Connectors or lugs shall use steel bolts, nuts, and
washers. Bolts shall be torqued to the val ues reconmended by the
manuf act ur er.

Connection to Building Steel: Exotherm c-welded type connectors.

3. Connection to Grounding Bus Bars: Listed for use with al um num and
copper conductors. Use nechanical type lugs, with steel bolts,
nuts, and washers. Bolts shall be torqued to the val ues reconmended
by the manufacturer.

4. Connection to Equi pment Rack and Cabi net Ground Bars: Listed for use
wi th al um num and copper conductors. Use mechanical type lugs, with
steel bolts, nuts, and washers. Bolts shall be torqued to the val ues
recommended by the manufacturer.

2.5 EQUI PMENT RACK AND CABI NET GROUND BARS
A. Provide solid copper ground bars designed for nmounting on the framework
of open or cabi net-encl osed equi pment racks. G ound bars shall have

nmi ni mum di mensi ons of 6.3 nm (0.25 inch) thick x 19 nm (0.75 inch)

wide, with length as required or as shown on the drawi ngs. Provide

i nsul ators and nounting brackets.

2.6 GROUND TERM NAL BLOCKS
A. At any equi pnent mounting location (e.g., backboards and hi nged cover
encl osures) where rack-type ground bars cannot be nounted, provide
nmechani cal type lugs, with steel bolts, nuts, and washers. Bolts shall

be torqued to the val ues recomended by the nanufacturer.

2.7 GROUNDI NG BUS BAR
A. Pre-drilled rectangul ar copper bar with stand-off insulators, mnininmm
6.3 mMm (0.25 inch) thick x 100 nm (4 inches) high in cross-section,
l ength as shown on the drawi ngs, with hole size, quantity, and spacing

per detail shown on the drawi ngs. Provide insulators and nounting

br acket s.
PART 3 - EXECUTI ON
3.1 GENERAL

A. Install grounding equi pment in accordance with the NEC, as shown on the

drawi ngs, and as specified herein.
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B. System G oundi ng:
1. Secondary service neutrals: Gound at the supply side of the
secondary di sconnecti ng means and at the related transforner.
2. Separately derived systens (transformers downstream fromthe service
entrance): Ground the secondary neutral.
C. Equi prent Grounding: Metallic piping, building structural steel
el ectrical enclosures, raceways, junction boxes, outlet boxes,
cabi nets, nachi ne franmes, and other conductive itens in close proxinty
with electrical circuits, shall be bonded and grounded.
D. For patient care area electrical power system grounding, conformto
NFPA 99 and NEC
3.2 | NACCESSI BLE GROUNDI NG CONNECTI ONS
A. Make groundi ng connections, which are normally buried or otherw se
i naccessi bl e, by exotherm c wel d.
3.3 MEDI UM VOLTAGE EQUI PMENT AND ClI RCUI TS
A. Switchgear: Provide a bare grounding el ectrode conductor fromthe
swi t chgear ground bus to the grounding el ectrode system
B. Duct Banks and Manhol es: Provide an insul ated equi pnment groundi ng
conductor in each duct containing nediumvoltage conductors, sized per
NEC except that m ninmum size shall be No. 2 AWG Bond the equi prent
groundi ng conductors to the sw tchgear ground bus, to all manhol e
groundi ng provisions and hardware, to the cable shield grounding
provi sions of nmediumvoltage cable splices and term nations, and to
equi pnent encl osures.
C. Pad- Mounted Transforners:
1. Provide a driven ground rod and bond with a groundi ng el ectrode
conductor to the transforner groundi ng pad.
2. Ground the secondary neutral.
D. Lightning Arresters: Connect lightning arresters to the equi pnent
ground bus or ground rods as applicable.
3.4 SECONDARY VOLTAGE EQUI PMENT AND Cl RCUI TS
A. Main Bonding Junper: Bond the secondary service neutral to the ground
bus in the service equi pnent.
B. Metallic Piping, Building Structural Steel, and Suppl enent al
El ectrode(s):
1. Provide a grounding el ectrode conductor sized per NEC between the

servi ce equi pnent ground bus and all netallic water pipe systens,
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buil ding structural steel, and suppl enental or nade el ectrodes.
Provide junpers across insulating joints in the metallic piping.
2. Provide a supplenental ground el ectrode as shown on the draw ngs and

bond to the groundi ng el ectrode system

C. Switchgear, Switchboards, Unit Substations, Panel boards, Mtor Control

Centers, Engine-Cenerators, Automatic Transfer Switches, and other

el ectrical equipnent:

1. Connect the equi pnent groundi ng conductors to the ground bus.

2. Connect netallic conduits by groundi ng bushings and equi prent
groundi ng conductor to the equi pnent ground bus.

D. Transforners:

1. Exterior: Exterior transformers supplying interior service equi pnent
shall have the neutral grounded at the transformer secondary.
Provide a grounding el ectrode at the transforner.

2. Separately derived systens (transfornmers downstream from service
equi pnent): Ground the secondary neutral at the transformer. Provide
a groundi ng el ectrode conductor fromthe transformer to the nearest

conponent of the grounding el ectrode system

3.5 RACEWAY

A

Conduit Syst ens:

1. Gound all netallic conduit systems. Al metallic conduit systens
shal I contain an equi pnment groundi ng conductor.

2. Non-netallic conduit systens, except non-netallic feeder conduits
that carry a grounded conductor fromexterior transforners to
interior or building-munted service entrance equi pnent, shal
contai n an equi pnent groundi ng conductor.

3. Metallic conduit that only contains a groundi ng conductor, and is
provided for its mechanical protection, shall be bonded to that
conductor at the entrance and exit fromthe conduit.

4. Metallic conduits which term nate w thout nechani cal connection to
an el ectrical equiprment housing by nmeans of |ocknut and bushi ngs or
adapters, shall be provided wi th groundi ng bushi ngs. Connect
bushi ngs with a equi pment groundi ng conductor to the equi pnent
ground bus.

Feeders and Branch Crcuits: Install equipnment groundi ng conductors

with all feeders, and power and |ighting branch circuits.

Boxes, Cabinets, Enclosures, and Panel boards:
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1. Bond the equi prent groundi ng conductor to each pullbox, junction
box, outlet box, device box, cabinets, and other enclosures through
whi ch the conductor passes (except for special grounding systens for
i ntensive care units and other critical units shown).

2. Provide lugs in each box and encl osure for equi pnment groundi ng
conduct or termination.

Wreway Systens:

1. Bond the netallic structures of wireway to provide electrica
continuity throughout the wireway system by connecting a No. 6 AWG
bondi ng junper at all internmediate netallic encl osures and across
all section junctions.

2. Install insulated No. 6 AW bondi ng junpers between the w reway
system bonded as required above, and the closest building ground at
each end and approximately every 16 M (50 feet).

3. Use insulated No. 6 AWG bonding junpers to ground or bond netallic
wi reway at each end for all internediate netallic enclosures and
across all section junctions.

4. Use insulated No. 6 AWG bonding junpers to ground cable tray to
col um-nount ed bui |l di ng ground pl ates (pads) at each end and
approxi mately every 15 M (49 feet).

Recept acl es shall not be grounded through their nmounting screws. G ound

receptacles with a junper fromthe receptacle green ground termnal to

t he device box ground screw and a junper to the branch circuit

equi pnment groundi ng conduct or.

Ground lighting fixtures to the equi pnent groundi ng conductor of the

Wiring system Fixtures connected with flexible conduit shall have a

green ground wire included with the power wires fromthe fixture

t hrough the flexible conduit to the first outlet box.

Fi xed el ectrical appliances and equi pnent shall be provided with a

ground lug for term nation of the equipment groundi ng conductor.

Rai sed Fl oors: Provide bonding for all raised floor components as shown

on the draw ngs.

Panel board Bonding in Patient Care Areas: The equi pnent grounding

term nal buses of the normal and essential branch circuit panel boards

serving the same individual patient vicinity shall be bonded together

with an insul ated continuous copper conductor not |ess than No. 10 AWG

installed in rigid nmetal conduit.
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3.6 QUTDOOR METALLI C FENCES AROUND ELECTRI CAL EQUI PMENT

A. Fences shall be grounded with a ground rod at each fixed gate post and
at each corner post.

B. Drive ground rods until the top is 300 mm (12 inches) bel ow grade
Attach a No. 4 AWS copper conductor by exothermic weld to the ground
rods, and extend underground to the inmediate vicinity of fence post.
Lace the conductor vertically into 300 mm (12 inches) of fence nmesh and
fasten by two approved bronze conpression fittings, one to bond the
wire to post and the other to bond the wire to fence. Each gate section
shal | be bonded to its gatepost by a 3 nmx 25 mm (0.375 inch x 1 inch)
flexible, braided copper strap and ground post clanps. Canps shall be
of the anti-electrolysis type.

3.7 CORROSI ON | NHI BI TORS

A. Wen meki ng groundi ng and bondi ng connections, apply a corrosion
inhibitor to all contact surfaces. Use corrosion inhibitor appropriate
for protecting a connection between the nmetals used.

3.8 CONDUCTI VE PI PI NG

A. Bond all conductive piping systens, interior and exterior, to the
groundi ng el ectrode system Bondi ng connections shall be nade as cl ose
as practical to the equi pnent ground bus.

B. In operating roons and at intensive care and coronary care type beds,
bond the nedi cal gas piping and nedical vacuum piping at the outlets
directly to the patient ground bus.

3.9 LI GHTNI NG PROTECTI ON SYSTEM

A. Bond the |ightning protection systemto the electrical grounding

el ectrode system
3.10 MAIN ELECTRI CAL ROOM GROUNDI NG

A. Provide ground bus bar and nounting hardware at each nain electrica
room where incomng feeders are terni nated, as shown on the draw ngs
Connect to pigtail extensions of the building grounding ring, as shown
on the draw ngs.

3.11 EXTERI OR LI GHT PCLES

A. Provide 6.1 M (20 feet) of No. 4 AWG bare copper coiled at bottom of
pol e base excavation prior to pour, plus additional unspliced length in
and above foundation as required to reach pole ground stud.

3.12 GROUND RESI STANCE
A. Grounding systemresistance to ground shall not exceed 5 ohns. Make any

nodi fications or additions to the groundi ng el ectrode system necessary
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for conpliance without additional cost to the Governnent. Final tests
shall ensure that this requirement is net.
Groundi ng systemresistance shall conply with the electric utility

conmpany ground resistance requirements.

3.13 GROUND ROD | NSTALLATI ON

A

For outdoor installations, drive each rod vertically in the earth,

until top of rod is 610 mm (24 inches) below final grade.

For indoor installations, |leave 100 mm (4 i nches) of each rod exposed.
Where buried or pernmanently conceal ed ground connections are required,
nmake the connections by the exothernic process, to formsolid neta
joints. Make accessi bl e ground connections with nechani cal pressure-
type ground connectors.

Where rock or inpenetrable soil prevents the driving of vertical ground
rods, install angled ground rods or grounding el ectrodes in horizontal

trenches to achi eve the specified ground resistance.

3. 14 ACCEPTANCE CHECKS AND TESTS

A

Resi st ance of the grounding el ectrode systemshall be neasured using a
four-termnal fall-of-potential nmethod as defined in | EEE 81. G ound
resi stance neasurements shall be made before the electrica
distribution systemis energized or connected to the electric utility
conmpany ground system and shall be made in nornmally dry conditions not
fewer than 48 hours after the |ast rainfall
Resi st ance nmeasurenents of separate groundi ng el ectrode systens shall
be made before the systens are bonded together. The conbi ned
resi stance of separate systenms may be used to neet the required
resi stance, but the specified nunber of electrodes nust still be
provi ded.
Bel ow grade connections shall be visually inspected by the COIR prior
to backfilling. The Contractor shall notify the COITR 24 hours before
the connections are ready for inspection.

---END-- -
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SECTI ON 26 05 33
RACEVWAY AND BOXES FOR ELECTRI CAL SYSTEMS

PART 1 - GENERAL
1.1 DESCRI PTI ON

A

This section specifies the furnishing, installation, and connection of
conduit, fittings, and boxes, to formconpl ete, coordi nated, grounded
raceway systems. Raceways are required for all wiring unless shown or
speci fied ot herw se.

Definitions: The termconduit, as used in this specification, shall nean
any or all of the raceway types specified.

1.2 RELATED WORK

A
B.

l.
1.3

Section 06 10 00, ROUGH CARPENTRY: Mounting board for tel ephone closets.
Section 07 60 00, FLASH NG AND SHEET METAL: Fabrications for the

defl ection of water away fromthe building envel ope at penetrations.
Section 07 84 00, FIRESTOPPI NG Sealing around penetrations to maintain
the integrity of fire rated construction.

Section 07 92 00, JO NT SEALANTS: Sealing around conduit penetrations
t hrough the buil ding envel ope to prevent noisture mgration into the
bui I di ng.

Section 09 91 00, PAINTING Identification and painting of conduit and
ot her devi ces.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al

el ectrical requirenents and itens that are combn to nore than one
section of Division 26.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi rerments for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON: Under gr ound
condui ts.

Section 31 20 00, EARTH MOVI NG Beddi ng of conduits.

ALI TY ASSURANCE

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

B.

In accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL

| NSTALLATI ONS, submit the foll ow ng:

Manufacturer's Literature and Data: Show ng each cable type and rating.
The specific item proposed and its area of application shall be
identified on the catal og cuts.

Shop Dr awi ngs:
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1. Size and |l ocation of main feeders.
2. Size and |l ocation of panels and pull -boxes.
3. Layout of required conduit penetrations through structural el enents.
C. Certifications:
1. Two weeks prior to the final inspection, subnit four copies of the
following certifications to the COTR:
a. Certification by the manufacturer that the material conforns to
the requirements of the drawi ngs and specifications.
b. Certification by the contractor that the material has been
properly installed.
1.5 APPLI CABLE PUBLI CATI ONS
A. Publications listed below (including anendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by designation only.
B. Anerican National Standards Institute (ANSI):

C80.1-05................ Electrical Rigid Steel Conduit
C80.3-05................ Steel Electrical Metal Tubing
C80.6-05................ El ectrical Internediate Metal Conduit
C. National Fire Protection Association (NFPA):
70-08. ... ... Nat i onal Electrical Code (NEC)
D. Underwiters Laboratories, Inc. (UL):
1-05. .. oo Fl exi bl e Metal Conduit
5-04. ... ... .. .. . . Surface Metal Raceway and Fittings
6-07....... . i Electrical Rigid Metal Conduit - Steel
50-95.. ... ... Encl osures for Electrical Equi prent
360-093................. Li qui d-Ti ght Fl exi bl e Steel Conduit
467-07. .. .. i Groundi ng and Bondi ng Equi prent
514A-04. . ... ... ... ... Metal lic Qutlet Boxes
514B-04................. Condui t, Tubing, and Cable Fittings
514C-96................. Nonnetal lic Qutlet Boxes, Flush-Device Boxes and
Covers
651-05.................. Schedul e 40 and 80 Rigid PVC Conduit and
Fittings
651A-00................. Type EB and A Rigid PVC Conduit and HDPE Conduit
797-07. ... El ectrical Metallic Tubing
1242-06. . ... ..o El ectrical Intermediate Metal Conduit - Steel
E. National Electrical Manufacturers Association (NEM):
TG 2-03................. El ectrical Polyvinyl Chloride (PVC) Tubing and
Condui t
TC-3-04................. PVC Fittings for Use with Rigid PVC Conduit and
Tubi ng
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FB1-07.................. Fittings, Cast Metal Boxes and Conduit Bodies
for Conduit, Electrical Metallic Tubing and
Cabl e

PART 2 - PRODUCTS
2.1 MATERI AL
A. Conduit Size: In accordance with the NEC, but not less than 0.5 in [13
mm unl ess ot herwi se shown. Wiere pernitted by the NEC, 0.5 in [13 mn]
flexible conduit may be used for tap connections to recessed |lighting

fixtures.
B. Conduit:
1. Rigid steel: Shall conformto UL 6 and ANSI C80. 1.
2. NOT USED
3. Rigidinternediate steel conduit (IMC): Shall conformto UL 1242 and
ANSI C80. 6.

4. Electrical nmetallic tubing (EMI): Shall conformto UL 797 and ANSI
C80. 3. Maximum size not to exceed 4 in [105 mj and shall be
permitted only with cable rated 600 V or |ess.

5. Flexi bl e gal vani zed steel conduit: Shall conformto UL 1.
Liquid-tight flexible metal conduit: Shall conformto UL 360.

7. Direct burial plastic conduit: Shall conformto UL 651 and UL 651A,
heavy wall PVC or high density pol yethyl ene (PE).

8. Surface netal raceway: Shall conformto UL 5.

C. Conduit Fittings:

1. Rigid steel and I MC conduit fittings:

a. Fittings shall neet the requirenents of UL 514B and NEMVA FBL1.

b. Standard threaded couplings, |ocknuts, bushings, conduit bodies,
and el bows: Only steel or nalleable iron materials are acceptable.
Integral retractable type | MC couplings are al so accept abl e.

c. Locknuts: Bonding type with sharp edges for digging into the netal
wal | of an encl osure.

d. Bushings: Metallic insulating type, consisting of an insul ating
insert, nolded or |locked into the netallic body of the fitting.
Bushi ngs made entirely of nmetal or nonnmetallic material are not
pernitted.

e. Erickson (union-type) and set screw type couplings: Approved for
use in concrete are pernmitted for use to conplete a conduit run
where conduit is installed in concrete. Use set screws of case-
hardened steel with hex head and cup point to firmy seat in
conduit wall for positive ground. Tightening of set screws with
pliers is prohibited.
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f. Sealing fittings: Threaded cast iron type. Use continuous drain-
type sealing fittings to prevent passage of water vapor. In
conceal ed work, install fittings in flush steel boxes with blank
cover plates having the same finishes as that of other electrica
plates in the room

NOT USED

Electrical metallic tubing fittings:

a. Fittings and conduit bodies shall neet the requirenments of UL
514B, ANSI C80.3, and NEVA FBL.

b. Only steel or nmalleable iron materials are acceptabl e.

c. Conpression couplings and connectors: Conpression couplings and
connectors: Concrete-tight and rain-tight, with connectors having
insulated throats for 2 inch dianmeter and bel ow.

d. Setscrew couplings and connectors: Use setscrews of case-hardened
steel with hex head and cup point, to firmy seat in wall of
conduit for positive grounding for conduit above 2 inch dianeter.

e. I ndent-type connectors or couplings are prohibited.

f. Die-cast or pressure-cast zinc-alloy fittings or fittings nade of
"pot netal" are prohibited

Fl exi bl e steel conduit fittings:

a. Conformto UL 514B. Only steel or nalleable iron materials are
accept abl e.

b. Cdanp-type, with insulated throat.

Liquid-tight flexible netal conduit fittings:

a. Fittings shall neet the requirenents of UL 514B and NEMA FB1.

b. Only steel or nalleable iron naterials are acceptable.

c. Fittings must incorporate a threaded groundi ng cone, a steel or
plastic conpression ring, and a gland for tightening. Connectors
shal | have insul ated throats.

Direct burial plastic conduit fittings:

Fittings shall neet the requirenments of UL 514C and NEMA TC3.

Surface nmetal raceway fittings: As reconmended by the raceway

manuf acturer. Include couplings, offsets, el bows, expansion joints,

adapters, hol d-down straps, end caps, conduit entry fittings,

accessories, and other fittings as required for conplete system

Expansi on and defl ecti on couplings:

a. Conformto UL 467 and UL 514B.

b. Accommpdate a 0.75 in [19 nn defl ection, expansion, or
contraction in any direction, and allow 30 degree angul ar
def |l ecti ons.
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c. Include internal flexible nmetal braid, sized to guarantee conduit
ground continuity and a | ow i npedance path for fault currents, in
accordance with UL 467 and the NEC tables for equi pnent groundi ng
conduct or s.

d. Jacket: Flexible, corrosion-resistant, watertight, noisture and
heat -resi stant nol ded rubber material with stainless steel jacket
cl anps.

D. Conduit Supports:

1. Parts and hardware: Zinc-coat or provide equival ent corrosion
protection.

2. Individual Conduit Hangers: Designed for the purpose, having a
pre-assenbl ed cl osure bolt and nut, and provisions for receiving a
hanger rod.

3. Multiple conduit (trapeze) hangers: Not less than 1.5 x 1.5 in [38 mm

x 38 mm, 12-gauge steel, cold-forned, |ipped channels; with not |ess
than 0.375 in [9 nm dianmeter steel hanger rods.
4. Solid Masonry and Concrete Anchors: Self-drilling expansion shields

or machi ne bolt expansion
E. Qutlet, Junction, and Pull Boxes:
UL-50 and UL-514A
Cast netal where required by the NEC or shown, and equi pped with
rust proof boxes.
3. Sheet netal boxes: Gal vani zed steel, except where otherw se shown.
4. Flush-nounted wall or ceiling boxes shall be installed with raised
covers so that the front face of raised cover is flush with the wall
Surface-nounted wall or ceiling boxes shall be installed with
surface-style flat or raised covers
F. Wreways: Equip with hinged covers, except where renpvabl e covers are
shown. Include couplings, offsets, el bows, expansion joints, adapters,
hol d-down straps, end caps, and other fittings to nmatch and nmate with
wi reways as required for a conplete system
PART 3 - EXECUTI ON
3.1 PENETRATI ONS
A. Cutting or Holes:
1. Cut holes in advance where they should be placed in the structura
el enents, such as ribs or beans. Obtain the approval of the COTR
prior to drilling through structural elements
2. Cut holes through concrete and nasonry in new and existing structures
with a dianmond core drill or concrete saw. Pneumatic hamers, inpact
el ectric, hand, or nmanual hamrer-type drills are not allowed, except
where permitted by the COIR as required by |limted working space.
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B. Firestop: Were conduits, wireways, and other electrical raceways pass
through fire partitions, fire walls, snoke partitions, or floors,
install a fire stop that provides an effective barrier against the
spread of fire, snoke and gases as specified in Section 07 84 00,

FI RESTOPPI NG

C. Waterproofing: At floor, exterior wall, and roof conduit penetrations,
conpl etely seal clearances around the conduit and nmake watertight, as
specified in Section 07 92 00, JO NT SEALANTS.

3.2 | NSTALLATI ON, GENERAL

A. In accordance with UL, NEC, as shown, and as specified herein.

B. Essential (Emergency) raceway systens shall be entirely independent of
ot her raceway systens, except where shown on draw ngs.

C. Install conduit as follows:

1. In conplete nmechanically and electrically continuous runs before
pulling in cables or wres.

2. Unl ess otherwi se indicated on the drawi ngs or specified herein,
installation of all conduits shall be concealed within finished
wal | s, floors, and ceilings.

3. Flattened, dented, or defornmed conduit is not permtted. Renpve and
repl ace the damaged conduits with new undamaged materi al .

4. Assure conduit installation does not encroach into the ceiling height
head room wal kways, or doorways.

5. Cut square, ream renove burrs, and draw up tight.

6. Independently support conduit at 8 ft [2.4 M on centers. Do not use
ot her supports, i.e., suspended ceilings, suspended ceiling
supporting nmenbers, lighting fixtures, conduits, nmechanical piping,
or mechani cal ducts.

7. Support within 12 in [300 mm] of changes of direction, and within 12
in [300 nm{ of each encl osure to which connected.

8. Close ends of enpty conduit with plugs or caps at the rough-in stage
until wires are pulled in, to prevent entry of debris.

9. Conduit installations under fume and vent hoods are prohibited.

10. Secure conduits to cabinets, junction boxes, pull-boxes, and outl et
boxes with bonding type | ocknuts. For rigid and | MC conduit
install ati ons, provide a | ocknut on the inside of the enclosure, nade
up wench tight. Do not make conduit connections to junction box
covers.

11. Flashing of penetrations of the roof nmenbrane is specified in Section
07 60 00, FLASHI NG AND SHEET METAL.

12. Conduit bodies shall only be used for changes in direction, and shall
not contain splices.
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13. Do not use alum numconduits in wet |ocations.
D. Conduit Bends:

1.
2.

3.

Make bends with standard conduit bendi ng machi nes.

Conduit hickey nmay be used for slight offsets and for strai ghtening
st ubbed out conduits.

Bendi ng of conduits with a pipe tee or vise is prohibited.

E. Layout and Honeruns:

1.

Install conduit with wiring, including honmeruns, as shown on

dr awi ngs.

Devi ati ons: Make only where necessary to avoid interferences and only
after drawi ngs showi ng the proposed devi ati ons have been submtted
approved by the COTR

3. 3 CONCEALED WORK | NSTALLATI ON

A

I n Concrete:

1.

Conduit: Rigid steel, IMC, or EMI. Do not install EMI in concrete
slabs that are in contact with soil, gravel, or vapor barriers.
Align and run conduit in direct lines.

Install conduit through concrete beans only:

a. Where shown on the structural draw ngs.

b. As approved by the COIR prior to construction, and after submttal
of drawi ng showi ng |ocation, size, and position of each
penetration.

Installation of conduit in concrete that is less than 3 in [75 mm]

thick is prohibited.

a. Conduit outside dianeter |arger than one-third of the slab
t hi ckness i s prohibited.

b. Space between conduits in slabs: Approximately six conduit
di aneters apart, and one conduit dianeter at conduit crossings.

c. Install conduits approximately in the center of the slab so that
there will be a minimumof 0.75 in [19 nnj of concrete around the
condui ts.

Make couplings and connections watertight. Use thread conpounds that

are UL approved conductive type to ensure | ow resistance ground

continuity through the conduits. Tightening setscrews with pliers is
pr ohi bi t ed.

B. Above Furred or Suspended Ceilings and in Walls:

1.

Conduit for conductors above 600 V: Rigid steel. Mxing different
types of conduits indiscrinmnately in the same systemis prohibited.
Conduit for conductors 600 V and below. Rigid steel, | M or EM.

M xing different types of conduits indiscrimnately in the sane
systemis prohibited.
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3. Align and run conduit parallel or perpendicular to the building
lines.

4. Connect recessed lighting fixtures to conduit runs with maxi num®6 ft
[1.8 M of flexible netal conduit extending froma junction box to
the fixture.

5. Tightening setscrews with pliers is prohibited

3.4 EXPOSED WORK | NSTALLATI ON

A

Unl ess ot herwi se indicated on the drawi ngs, exposed conduit is only

pernitted in mechanical and el ectrical roons.

Conduit for Conductors above 600 V: Rigid steel. Mxing different types

of conduits indiscrininately in the systemis prohibited

Conduit for Conductors 600 V and Below. Rigid steel, IMC, or EMI. M xing

different types of conduits indiscrimnately in the systemis

pr ohi bi t ed.

Align and run conduit parallel or perpendicular to the building |lines.

Install horizontal runs close to the ceiling or beans and secure with

conduit straps.

Support horizontal or vertical runs at not over 8 ft [2.4 M intervals.

Surface nmetal raceways: Use only where shown.

Pai nti ng:

1. Paint exposed conduit as specified in Section 09 91 00, PAINTI NG

2. Paint all conduits containing cables rated over 600 V safety orange.
Refer to Section 09 91 00, PAINTING for preparation, paint type, and
exact color. In addition, paint |egends, using 2 in [50 m] high
bl ack nunerals and letters, showi ng the cable voltage rating. Provide
| egends where conduits pass through walls and floors and at maxi num
20 ft [6 M intervals in between.

3.5 DI RECT BURI AL | NSTALLATI ON
Refer to Section 26 05 41, UNDERCGROUND ELECTRI CAL CONSTRUCTI ON
3. 6 HAZARDQUS LOCATI ONS

A

Use rigid steel conduit only, notw thstandi ng requirenents otherw se
specified in this or other sections of these specifications.

Install UL approved sealing fittings that prevent passage of explosive
vapors in hazardous areas equi pped with expl osion-proof |ighting
fixtures, switches, and receptacles, as required by the NEC

3.7 VEET OR DAMP LOCATI ONS

A
B

Unl ess ot herwi se shown, use conduits of rigid steel or |MC
Provide sealing fittings to prevent passage of water vapor where
conduits pass fromwarmto cold |locations, i.e., refrigerated spaces,
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constant-tenperature roonms, air-conditioned spaces, building exterior
wal I's, roofs, or simlar spaces.

Unl ess ot herwi se shown, use rigid steel or IMC conduit within 5 ft [1.5
M of the exterior and bel ow concrete building slabs in contact with
soil, gravel, or vapor barriers. Conduit shall be half-lapped with 10
ml| PVC tape before installation. After installation, conpletely recoat
or retape any danmaged areas of coating

3.8 MOTCORS AND VI BRATI NG EQUI PMENT

A

Use flexible metal conduit for connections to nmotors and other

el ectrical equi pnent subject to novenent, vibration, msalignnent,
cranped quarters, or noise transnission.

Use liquid-tight flexible metal conduit for installation in exterior

| ocations, noisture or humidity | aden atnosphere, corrosive atnosphere,
wat er or spray wash-down operations, inside airstreamof HVAC units, and
| ocations subject to seepage or dripping of oil, grease, or water.
Provide a green equi pment groundi ng conductor with flexible netal
condui t.

3.9 EXPANSI ON JO NTS

A

C.

Conduits 3 in [75 m] and | arger that are secured to the building
structure on opposite sides of a building expansion joint require
expansi on and deflection couplings. Install the couplings in accordance
with the manufacturer's reconmendati ons.

Provi de conduits smaller than 3 in [75 mm] with junction boxes on both
sides of the expansion joint. Connect conduits to junction boxes with
sufficient slack of flexible conduit to produce 5 in [125 mmj verti cal
drop m dway between the ends. Flexible conduit shall have a bonding
junper installed. In lieu of this flexible conduit, expansion and

defl ection couplings as specified above for conduits 15 in [375 mm and
| arger are acceptable.

Install expansion and deflection couplings where shown.

3.10 CONDU T SUPPORTS, | NSTALLATI ON

A

Saf e working | oad shall not exceed one-quarter of proof test |oad of
fast eni ng devi ces.

Use pipe straps or individual conduit hangers for supporting individua
condui ts.

Support nultiple conduit runs with trapeze hangers. Use trapeze hangers
that are designed to support a load equal to or greater than the sum of
the weights of the conduits, wires, hanger itself, and 200 I bs [90 kg].
Attach each conduit with U-bolts or other approved fasteners.

Support conduit independently of junction boxes, pull-boxes, fixtures,
suspended ceiling T-bars, angle supports, and simlar itens.
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E. Fasteners and Supports in Solid Masonry and Concrete:
1. New Construction: Use steel or malleable iron concrete inserts set in
pl ace prior to placing the concrete.
2. Existing Construction:
a. Steel expansion anchors not less than 0.25 in [6 mm bolt size and
not less than 1.125 in [28 m enbednent.
b. Power set fasteners not less than 0.25 in [6 mm] dianeter with
depth of penetration not less than 3 in [75 mj.
c. Use vibration and shock-resi stant anchors and fasteners for
attaching to concrete ceilings.

E. Hol | ow Masonry: Toggl e bolts.

F. Bolts supported only by plaster or gypsumwal | board are not acceptable.
Metal Structures: Use machi ne screw fasteners or other devices
specifically designed and approved for the application

H Attachnment by wood plugs, rawl plug, plastic, |lead or soft netal
anchors, or wood bl ocking and bolts supported only by plaster is
pr ohi bi t ed.

I. Chain, wire, or perforated strap shall not be used to support or fasten
condui t.

J. Spring steel type supports or fasteners are prohibited for all uses
except horizontal and vertical supports/fasteners within walls.

K. Vertical Supports: Vertical conduit runs shall have riser clanps and
supports in accordance with the NEC and as shown. Provide supports for
cable and wire with fittings that include internal wedges and retaining
col | ars.

.11 BOX | NSTALLATI ON

A. Boxes for Conceal ed Conduits:

1. Flush-nount ed.
2. Provide raised covers for boxes to suit the wall or ceiling
construction, and finish.

B. In addition to boxes shown, install additional boxes where needed to
prevent danage to cables and wires during pulling-in operations.

C. Renove only knockouts as required and plug unused openings. Use threaded
plugs for cast nmetal boxes and snap-in netal covers for sheet neta
boxes.

D. CQutlet boxes nounted back-to-back in the same wall are prohibited. A
mnimum24 in [600 mm] center-to-center lateral spacing shall be
mai nt ai ned between boxes.

E. Mninmmsize of outlet boxes for ground fault interrupter (GFl)
receptacles is 4 in [100 mm square x 2.125 in [55 nmj deep, with device
covers for the wall material and thickness involved.
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F. Stencil or install phenolic nameplates on covers of the boxes identified
on riser diagranms; for exanple "SIGFA JB No. 1."
G On all branch circuit junction box covers, identify the circuits with
bl ack marker.
---END- - -
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SECTI ON 26 05 41
UNDERGROUND ELECTRI CAL CONSTRUCTI ON
PART 1 - GENERAL
1.1 DESCRI PTI ON

A. This section specifies the furnishing, installation, and connection of
underground ducts and raceways, and precast manhol es and pul | boxes to
forma conpl ete underground el ectrical raceway system

B. The terms “duct” and “conduit” are used interchangeably in this
section.

1.2 RELATED WORK

A. Section 07 92 00, JO NT SEALANTS: Sealing of conduit penetrations.

B. Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS:
Requirements that apply to all sections of Division 26.

C. Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi rements for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

D. Section 31 20 11, EARTH MOVI NG (SHORT FORM: Trenchi ng, backfill, and
conpacti on.

1.3 QUALI TY ASSURANCE

A. Refer to Paragraph, QUALIFI CATI ONS ( PRODUCTS AND SERVI CES), in Section
26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.

B. Coordinate | ayout and installation of ducts, manhol es, and pul | boxes
with final arrangenent of other utilities, site grading, and surface
feat ures.

1.4 SUBM TTALS
A. Submit six copies of the following in accordance with Section 26 05 11,
REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS.
1. Shop Drawi ngs:
a. Submit sufficient information to denonstrate conpliance with
drawi ngs and speci fications.
b. Subnit information on manhol es, pull boxes, ducts, and hardware.
Subnmit manhol e plan and el evati on draw ngs, show ng openi ngs,
pul l'ing irons, cable supports, cover, |adder, sunp, and ot her
accessori es.
c. Proposed deviations fromthe drawi ngs shall be clearly marked on
the submittals. If it is necessary to |ocate nanhol es, pul |l boxes,

or duct banks at |ocations other than shown on the draw ngs, show
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t he proposed | ocations accurately on scaled site draw ngs, and
subnmit to the COIR for approval prior to construction.
2. Certifications: Two weeks prior to the final inspection, submt the
fol | owi ng.
a. Certification by the manufacturer that the materials conformto
the requirements of the drawi ngs and specifications.
b. Certification by the Contractor that the nmaterials have been

properly installed, connected, and tested.

1.5 APPLI CABLE PUBLI CATI ONS

A

Publications listed bel ow (including anendnents, addenda, revisions,
suppl ements, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by

desi gnation only.

American Concrete Institute (AC):

Bui | di ng Code Requirements for Structural Concrete

318-11/318M 11.......... Bui | di ng Code Requirenents for Structural
Concrete & Comment ary

SP-66-04................ ACl Detailing Manual

American National Standards Institute (ANSI):

77-10. ... Under ground Encl osure Integrity

American Society for Testing and Materials (ASTM:

CA78-12. ... .. Standard Specification for Precast Reinforced
Concrete Manhol e Secti ons

C858-10el............... Under ground Precast Concrete Utility Structures

C990-09................. Joints for Concrete Pipe, Manhol es and Precast

Box Sections Using Preforned Flexible Joint
Seal ant s.
Nat i onal El ectrical Manufacturers Association (NEM):

TC 2-03................. El ectrical Polyvinyl Chloride (PVC) Conduit

TC 3-04................. Pol yvi nyl Chloride (PVC) Fittings for Use Wth
Ri gid PVC Conduit And Tubi ng

TC6 &8-03............. Pol yvinyl Chloride (PVC) Plastic Uilities Duct
For Underground Installations

TC 9-04................. Fittings For Polyvinyl Chloride (PVC) Plastic

Utilities Duct For Underground Installation
National Fire Protection Association (NFPA):
70-11. ... .. Nat i onal Electrical Code (NEC)
70E-12........ ... ....... Nati onal Electrical Safety Code
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G Underwiters Laboratories, Inc. (UL):

6-07....... . i Electrical Rigid Metal Conduit-Stee

467-07. .. .. i Groundi ng and Bondi ng Equi prent

651-11............ .. .... Schedul e 40, 80, Type EB and A Rigid PVC
Conduit and Fittings

651A-11................. Schedul e 40 and 80 Hi gh Density Pol yet hyl ene
(HDPE) Condui t

651B-07................. Cont i nuous Length HDPE Condui t

PART 2 - PRODUCTS
2.1 PRE- CAST CONCRETE MANHOLES AND HARDWARE

A

Structure: Factory-fabricated, reinforced-concrete, nonolithically-
poured walls and bottom Franme and cover shall formtop of nanhol e.
Cabl e Supports:

1. Cabl e stanchions shall be hot-rolled, heavy duty, hot-dipped
gal vani zed "T" section steel, 56 mm (2.25 inches) x 6 mm (0.25 inch)
in size, and punched with 14 holes on 38 nm (1.5 inches) centers for
attachi ng cable arns.

2. Cable arns shall be 5 nm (0. 1875 inch) gauge, hot-rolled, hot-dipped
gal vani zed sheet steel, pressed to channel shape. Arnms shall be
approxi mately 63 mm (2.5 inches) wide x 350 mm (14 inches) |ong.

3. Insulators for cable supports shall be porcelain, and shall be
saddl e type or type that conpletely encircles the cable.

4. Equip each cable stanchion with one spare cable arm with three
spare insulators for future use

Ladder: Al um num or fiberglass with 400 mm (16 i nches) rung spacing.

Provi de securel y-nmounted | adder for every manhol e over 1.2 M (4 feet)

deep.

Ground Rod Sl eeve: Provide a 75 mm (3 inches) PVC sl eeve in manhol e

floors so that a driven ground rod may be install ed.

Sunmp: Provide 305 mm x 305 nm (12 i nches x 12 inches) covered sunp

frame and grated cover

2.2 PULLBOXES

A

General: Size as indicated on the draw ngs. Provide pullboxes with
weat her proof, non-skid covers with recessed hook eyes, secured with
corrosi on- and tanper-resistant hardware. Cover material shall be
identical to pullbox material. Covers shall have nolded |ettering,
ELECTRI C or SIGNAL as applicable. Pullboxes shall conply with the

requi rements of ANSI 77 Tier 22 loading. Provide pulling irons, 22 mm
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(0.875 inch) dianmeter gal vani zed steel bar with exposed triangul ar -
shaped openi ng
B. Pol ymer Concrete Pull boxes: Shall be nol ded of sand, aggregate, and
polymer resin, and reinforced with steel, fiberglass, or both. Pullbox
shal I have open bottom
C. Fiberglass Pull boxes: Shall be sheet-nol ded, fiberglass-reinforced,
pol yester resin enclosure joined to polymer concrete top ring or frane.
D. Concrete Pull boxes: Shall be nonolithically-poured reinforced concrete.
2.3 DUCTS
A. Number and sizes shall be as shown on the draw ngs.
B. Ducts (concrete-encased):
1. Plastic Duct:
a. UL 651 and 651A Schedul e 40 PVC conduit.
b. Duct shall be suitable for use with 90° C (194° F) rated
conduct ors.
2. Conduit Spacers: Prefabricated plastic.
C. Ducts (direct-burial):
1. Plastic duct:
a. UL 651, 651A, and 651B, Schedul e 80 PVC or HDPE conduit.
b. Duct shall be suitable for use with 75° C (167° F) rated
conduct ors.
2. Rigid nmetal conduit: UL6 and NEMA RNl gal vani zed rigid netal, half-
lap wapped with 10 nm| PVC tape.

2.4 GROUNDI NG
A. Ground Rods and Ground Wre: Per Section 26 05 26, GROUNDI NG AND
BONDI NG FOR ELECTRI CAL SYSTEMS
2.5 WARNI NG TAPE
A 4-m| polyethylene 75 nm (3 inches) wi de detectable tape, red with
black letters, inmprinted with “CAUTION - BURI ED ELECTRI C CABLE BELOW
or simlar.
2.6 PULL ROPE FOR SPARE DUCTS
A. Plastic with 890 N (200 Ib) mnimumtensile strength.
PART 3 - EXECUTI ON
3.1 MANHOLE AND PULLBOX | NSTALLATI ON
A. Assenbly and installation shall be per the requirenents of the
manuf act ur er.
1. Install manhol es and pul | boxes | evel and pl unb.
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2. Units shall be installed on a 300 mm (12 inches) thick |Ievel bed of
90% conpacted granular fill, well-graded fromthe 25 nm (1 inches)
sieve to the No. 4 sieve. Granular fill shall be conmpacted with a
m ni mum of four passes with a plate conpactor.

Access: Ensure the top of frames and covers are flush with finished

gr ade.

Groundi ng i n Manhol es:

1. Gound Rods in Manholes: Drive a ground rod into the earth, through
the floor sleeve, after the manhole is set in place. Fill the sleeve
with sealant to nmake a watertight seal. Rods shall protrude
approxi mately 100 mm (4 i nches) above the manhol e fl oor.

2. Install a No. 3/0 AWs bare copper ring groundi ng conductor around
the inside perineter of the manhol e and anchor to the walls with
netallic cable clips.

3. Connect the ring groundi ng conductor to the ground rod by an
exot herm ¢ wel di ng process.

4. Bond the ring groundi ng conductor to the duct bank equi pnent
groundi ng conductors, the exposed non-current carrying netal parts
of racks, sunp covers, and like itens in the manholes with a m ni mum
No. 6 AWG bare copper junper using an exotherm c wel ding process.

Manhol e Lighting: Provide NEMA 3R lighting switch nounted no nore than

600 mMm (2 feet) fromtop of |adder and a 27 Wconpact fluorescent wet

| ocation light fixture in manhol e. Provi de dedicated 20 nm (0. 75 i nch)

direct-buried conduit and conductors to nearest electrical panel board.

Sunp Punp: Provide 120V cord and plug connected sunp punp conplete with

float switch, thermal overload protection, and GFCl receptacle nounted

in NEMA 3R boxes in manhol e. Provide dedicated 20 mm (0. 75 i nch)

direct-buried conduit and conductors to nearest electrical panel board.

3. 2 TRENCHI NG

A

C.

D.

Refer to Section 31 20 11 EARTH MOVI NG ( SHORT FORM for trenching,
backfilling, and conpacti on.

Bef ore performing trenching work at existing facilities, a G ound
Penetrati ng Radar Survey shall be carefully perforned by a certified
technician to reveal all existing underground ducts, conduits, cables,
and other utility systens.

Wrk with extrene care near existing ducts, conduits, and other
utilities to avoid damagi ng them

Cut the trenches neatly and uniformy.
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Concr et e- Encased Ducts:
After excavation of the trench, stakes shall be driven in the bottom
of the trench at 1.2 M (4 foot) intervals to establish the grade and
route of the duct bank.

Pitch the trenches uniformy toward manhol es or both ways from high
poi nts between manhol es for the required duct |ine drainage. Avoid
pitching the ducts toward buil di ngs wherever possible.

The wal s of the trench may be used to formthe side walls of the
duct bank, provided that the soil is self-supporting and that the
concrete envel ope can be poured without soil inclusions. Fornms are
requi red where the soil is not self-supporting
After the concrete-encased duct has sufficiently cured, the trench
shall be backfilled to grade with earth, and appropriate warning

tape install ed.

F. Individual conduits to be installed under existing paved areas and

roads that cannot be disturbed shall be jacked into place using rigid

nmetal conduit, or bored using plastic utilities duct or PVC conduit, as
approved by the COTR
3.3 DUCT | NSTALLATI ON

A. General Requirenents:

1

Ducts shall be in accordance with the NEC, as shown on the draw ngs
and as specified.

Join and termnate ducts with fittings recomrended by the
manuf act urer.

Sl ope ducts to drain towards manhol es and pul | boxes, and away from
bui I di ng and equi prent entrances. Pitch not | ess than 100 nm (4
inch) in 30 M (100 feet).

Under ground conduit stub-ups and sweeps to equi pnent inside of
bui | di ngs shall be gal vani zed rigid nmetal conduit half-lap w apped
with PVC tape, and shall extend a minimumof 1.5 M (5 feet) outside
the building foundation. Tops of conduits bel ow buil ding slab shall
be mi ni mum 610 nmm (24 inches) bel ow bottom of slab

St ub- ups and sweeps to equi pnent nmounted on outdoor concrete slabs
shal | be gal vanized rigid netal conduit half-lap wapped with PVC
tape, and shall extend a minimumof 1.5 M (5 feet) away fromthe
edge of sl ab.

Install insulated groundi ng bushings on the conduit term nations.
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Radi us for sweeps shall be sufficient to acconplish pulls w thout
damage. M ni mum radi us shall be six times conduit dianeter.

All multiple conduit runs shall have conduit spacers. Spacers shal
securely support and mai ntain uniform spacing of the duct assenbly a
nm ni mum of 75 nm (3 inches) above the bottom of the trench during

t he concrete pour. Spacer spacing shall not exceed 1.5 M (5 feet).
Secure spacers to ducts and earth to prevent floating during
concrete pour. Provide nonferrous tie wires to prevent displacenent
of the ducts during concrete pour. Tie wires shall not act as
substitute for spacers.

Duct lines shall be installed no | ess than 300 mm (12 inches) from
other utility systens, such as water, sewer, chilled water

Cl earances between individual ducts:

a. For simlar services, not less than 75 mm (3 inches).

b. For power and signal services, not less than 150 nm (6 inches).
Duct lines shall term nate at wi ndow openi ngs in nanhole walls as
shown on the drawi ngs. Al ducts shall be fitted with end bells.
Coupl e the ducts with proper couplings. Stagger couplings in rows
and |l ayers to ensure maxi num strength and rigidity of the duct bank
Keep ducts clean of earth, sand, or gravel, and seal with tapered
pl ugs upon conpl eti on of each portion of the work.

Spare Ducts: Wiere spare ducts are shown, they shall have a nylon
pull rope installed. They shall be capped at each end and | abel ed as
to location of the other end.

Duct Identification: Place continuous strip of warning tape

approxi mately 300 nm (12 inches) above ducts before backfilling
trenches. WArning tape shall be preprinted with proper

i dentification.

Duct Sealing: Seal ducts, including spare ducts, at building
entrances and at outdoor term nations for equipment, with a suitable
non- har deni ng conmpound to prevent the entrance of foreign objects
and material, npoisture, and gases.

Use plastic ties to secure cables to insulators on cable arnms. Use

mnimumtwo ties per cable per insulator.

B. Concrete-Encased Ducts:

1

Install concrete-encased ducts for nmediumvoltage systens, | ow
vol tage systens, and signal systens, unless otherw se shown on the

dr awi ngs.
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Duct banks shall be single or multiple duct assenblies encased in

concrete. Ducts shall be uniformin size and material throughout the

i nstal |l ati on.

Tops of concrete-encased ducts shall be:

a. Not |less than 600 mm (24 inches) and not |ess than shown on the
drawi ngs, bel ow fini shed grade.

b. Not less than 750 mm (30 inches) and not |ess than shown on the
drawi ngs, bel ow roads and ot her paved surfaces.

c. Additional burial depth shall be required in order to acconplish
NEC- r equi red m ni mum bend radi us of ducts.

d. Conduits crossing under grade slab construction joints shall be
installed a mMmnimumof 1.2 M (4 feet) below sl ab

Ext end the concrete envel ope encasing the ducts not |ess than 75 mMm

(3 inches) beyond the outside walls of the outer ducts.

Wthin 3 M (10 feet} of building and manhol e wall penetrations,

install reinforcing steel bars at the top and bottom of each

concrete envel ope to provide protection against vertical shearing.

Install reinforcing steel bars at the top and bottom of each

concrete envel ope of all ducts underneath roadways and parki ng

ar eas.

Where new ducts and concrete envel opes are to be joined to existing

manhol es, pul | boxes, ducts, and concrete envel opes, nake the joints

with the proper fittings and fabricate the concrete envel opes to

ensure snooth durable transitions.

Duct joints in concrete may be placed side by side horizontally, but

shall be staggered at |east 150 mm (6 inches) vertically.

Pour each run of concrete envel ope between nanhol es or ot her

termnations in one continuous pour. If nmore than one pour is

necessary, term nate each pour in a vertical plane and install 19 mm

(0.75 inch) reinforcing rod dowel s extending 450 nm (18 i nches) into

concrete on both sides of joint near corners of envel ope.

Pour concrete so that open spaces are uniformy filled. Do not

agitate with power equi pnent unl ess approved by COTR

Direct-Burial Ducts:

1

Install direct-burial ducts only where shown on the draw ngs.
Provide direct-burial ducts only for |owvoltage power and lighting
branch circuits.

Tops of ducts shall be:
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a. Not less than 600 mm (24 inches) and not |ess than shown on the
drawi ngs, bel ow finished grade.

b. Not less than 750 mm (30 inches) and not |ess than shown on the
drawi ngs, bel ow roads and ot her paved surfaces.

c. Additional burial depth shall be required in order to acconplish
NEC- r equi red m ni num bend radi us of ducts.

3. Do not kink the ducts. Conpaction shall not deformthe ducts.//

D. Connections to Manhol es: Ducts connecting to manhol es shall be flared

to have an enl arged cross-section to provide additional shear strength.
Di mensi ons of the flared cross-section shall be larger than the
correspondi ng manhol e openi ng di nensions by no | ess than 300 nm (12

i nches) in each direction. Perinmeter of the duct bank opening in the
manhol e shall be flared toward the inside or keyed to provide a
positive interlock between the duct and the wall of the manhole. Use

vi brators when this portion of the encasenent is poured to ensure a
seal between the envel ope and the wall of the structure.

Connections to Existing Manhol es: For duct connections to existing
manhol es, break the structure wall out to the dinensions required and
preserve the steel in the structure wall. Cut steel and extend into the
duct bank envel ope. Chip the perinmeter surface of the duct bank opening
to forma key or flared surface, providing a positive connection with

t he duct bank envel ope.

Connections to Existing Ducts: Were connections to existing ducts are
i ndi cat ed, excavate around the ducts as necessary. Cut off the ducts
and renove | oose concrete frominside before installing new ducts.
Provide a reinforced-concrete collar, poured nonolithically with the
new ducts, to take the shear at the joint of the duct banks.
Partial |l y- Conpl eted Ducts: During construction, wherever a construction
joint is necessary in a duct bank, prevent debris such as nud and dirt
fromentering ducts by providing suitable plugs. Fit concrete envel ope
of a partially conpleted ducts with reinforcing steel extending a

nmi ni mum of 600 mm (2 feet) back into the envel ope and a m ni mum of 600
mm (2 feet) beyond the end of the envel ope. Provide one No. 4 bar in
each corner, 75 mm (3 inches) fromthe edge of the envel ope. Secure
corner bars with two No. 3 ties, spaced approximtely 300 mm (12

i nches) apart. Restrain reinforcing assenbly from noving during pouring

of concrete.
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3.4 ACCEPTANCE CHECKS AND TESTS
A. Duct Testing and C eani ng:

1. Upon conpletion of the duct installation, a standard flexible
mandrel shall be pulled through each duct to | cosen particles of
earth, sand, or foreign material left in the duct, and to test for
out - of -round conditions.

2. The mandrel shall be not |ess than 300 nm (12 inches) |ong, and
shall have a diameter not less than 13 mMm (0.5 inch) less than the
i nside dianmeter of the duct. A brush with stiff bristles shall then
be pull ed through each duct to renpove the | oosened particles. The
di ameter of the brush shall be the sane as, or slightly larger than,
the dianeter of the duct.

3. If testing reveals obstructions or out-of-round conditions, the
Contractor shall replace affected section(s) of duct and retest to
the satisfaction of the COIR at no cost to the Governnent.

4., Mandrel pulls shall be w tnessed by the COIR

---END- - -
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SECTI ON 26 56 00
EXTERI OR LI GHTI NG

PART 1 - GENERAL
1.1 DESCRI PTI ON

Thi s section specifies the furnishing, installation, and connection of

exterior lum naires, poles, and supports.

1.2 RELATED WORK

A

G

H

Section 09 06 00, SCHEDULE FOR FI NI SHES: Finishes for exterior |ight
pol es and | umi naires.

Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL | NSTALLATI ONS: GCener al
electrical requirenents and itens that are common to nore than one
section of Division 26.

Section 26 05 13, MEDI UM VOLTAGE CABLES: Medi um vol tage cabl es for
seri es-connected street |ighting.

Section 26 05 21, LOWVOLTAGE ELECTRI CAL PONER CONDUCTORS AND CABLES
(600 VOLTS AND BELOW: Low vol tage power and |ighting wiring.

Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS:

Requi renments for personnel safety and to provide a | ow i npedance path
for possible ground fault currents.

Section 26 05 33, RACEWAY AND BOXES FOR ELECTRI CAL SYSTEMS: Conduits,
fittings, and boxes for raceway systens.

Section 26 05 41, UNDERGROUND ELECTRI CAL CONSTRUCTI ON:  Under ground
handhol es and conduits.

Section 26 09 23, LIGHTI NG CONTROLS: Controls for exterior |ighting.

1.3 QUALITY ASSURANCE

Ref er to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUI REMENTS
FOR ELECTRI CAL | NSTALLATI ONS.

1.4 SUBM TTALS

A

Submit in accordance with Section 26 05 11, REQUI REMENTS FOR ELECTRI CAL

| NSTALLATI ONS.

Shop Dr awi ngs:

1. Cearly present sufficient information to determ ne conpliance with
drawi ngs and specifications.

2. Include electrical ratings, dinmensions, nounting, details,
materials, required clearances, terninations, wiring and connection
di agrans, photonetric data, ballasts, poles, lumnaires, |anps, and
accessories. I nclude el ectronic photonetric files in IES format, or

provide link (URL) to manufacturer’s website that contains
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photonetric data for each specific fixture used, excluding wall pack
fixtures.

C. Manuals: Two weeks prior to final inspection, submt four copies of
operati ng and nmai nt enance nanuals to the COTR Include technical data
sheets, wiring and connection diagrans, and information for ordering
repl acement | anps, ballasts, and parts.

D. Certifications: Two weeks prior to final inspection, subnmt four copies
of the following to the COTR
1. Certification by the manufacturer that the materials are in

accordance with the draw ngs and specifications.
2. Certification by the contractor that the conplete installation has
been properly installed and tested.
1.5 APPLI CABLE PUBLI CATI ONS

A. Publications listed below (including anendnents, addenda, revisions,
suppl enents, and errata) forma part of this specification to the
extent referenced. Publications are referenced in the text by
desi gnati on only.

B. Al unmi num Associ ation Inc. (AA
AAH35.1-06.............. Al'l oy and Tenper Designation Systens for

Al um num

C. Anmerican Association of State H ghway and Transportation Oficials
(AASHTO) :

LTS-5-09 ............... Structural Supports for Hi ghway Signs,
Lumi naires and Traffic Signals
D. Anerican Concrete Institute (AC):

318-05 ......... ... ... Bui | di ng Code Requirenents for Structura
Concrete
E. Anerican National Standards Institute (ANSI):
C81.61-09 .............. El ectrical Lanp Bases — Specifications for

Bases (Caps) for Electric Lanps
F. American Society for Testing and Materials (ASTM:

A123/ A123M09 . ......... Zinc (Hot-Di p Gal vani zed) Coatings on lIron and
Steel Products
A153/ A153M09........... Zinc Coating (Hot-Dip) on Iron and Stee
Har dwar e
B108-03a-08 ............ Al um num Al | oy Pernmanent Ml d Castings
Cl089-06 ............... Spun Cast Prestressed Concrete Poles

G Federal Aviation Admi nistration (FAA):
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AC 70/ 7460-1K-07........ Cbstruction Lighting and Marki ng

AC 150/ 5345-43F-06. .. ... Cbstruction Lighting Equi prent

I'1'lum nati ng Engi neering Society of North Anmerica (| ESNA)

HB-9-00................. Li ghti ng Handbook

RP-8-05................. Roadway Li ghting

RP-20-98................ Lighting for Parking Facilities

RP-33-99................ Li ghting for Exterior Environnents

LM5-96................. Phot oretri ¢ Measurenents of Area and Sports
Lighting Installations

LM50-99................ Phot ormretri ¢ Measurenments of Roadway Lighting
Install ations

LM52-99................ Phot orretri ¢ Measurenents of Roadway Sign
Install ations

LM64-01................ Phot omretri ¢ Measurenments of Parking Areas

LM 72-97. . .............. Di rectional Positioning of Photonetric Data

LM79-08................ Approved Method for the Electrical and
Phot oretri c Measurenments of Solid-Sate Lighting
Product s

LM80-08................ Approved Method for Measuring Lumen Maintenance

of LED Light Sources
Nati onal Electrical Mnufacturers Associati on (NEMA):

Cr8.41-06............... El ectric Lanmps — Cuidelines for Low Pressure
Sodi um Lanps

C78.42-07 .............. El ectric Lanmps — Guidelines for High-Pressure
Sodi um Lanps

C78.43-07 .............. El ectric Lanmps — Singl e-Ended Metal -Halide
Lanps

Cr78.1381-98............. El ectric Lanmps — 70-Watt M5 Doubl e- Ended
Met al - Hal i de Lanps

C82.4-02 ............... Bal | asts for Hi gh-Intensity-D scharge and Low

Pressure Sodi um Lanps (Ml tipl e-Supply Type)
C136.3-05 .............. For Roadway and Area Lighting Equi prent -
Lum naire Attachnments
C136.17-05 ............ Roadway and Area Lighting Equi pnent — Encl osed
Si de- Mbunt ed Lum naires for Horizontal - Burning
H gh-1ntensity-Di scharge Lanmps — Mechani cal
I nterchangeability of Refractors
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ICS 2-00 (R2005) ....... Controllers, Contactors and Overl oad Rel ays
Rat ed 600 Volts
I CS 6-93 (R2006) ....... Encl osures
J. National Fire Protection Association (NFPA):
70-08 . ... National Electrical Code (NEC
K. Underwiters Laboratories, Inc. (UL):
496-08 ................. Lanphol ders
773-95. .. ... ... Pl ug-1n, Locking Type Photocontrols for Use
with Area Lighting
T73A-06 ................ Noni ndustrial Photoelectric Switches for
Li ghting Control
1029-94. . ... Hi gh-Intensity-Di scharge Lanp Ball asts
1598-08 ........... ..., Lumi nai res
8750-08................. Light Emitting D ode (LED) Light Sources for

Use in Lighting Products

1. 6 DELI VERY, STORAGE, AND HANDLI NG

Provi de manufacturer’s standard provisions for protecting pole finishes

during transport, storage, and installation. Do not store poles on

ground. Store poles so they are at least 12 in [305 m] above ground

| evel and grow ng vegetation. Do not renove factory-applied pole

wrappi ngs until just before installing pole.

PART 2 -

PRODUCTS

2.1 MATERI ALS AND EQUI PMENT
Mat eri al s and equi prent shall be in accordance with NEC, UL, ANSI, and

as shown on the drawi ngs and specified.

2.2 POLES
A. General:

1. Poles shall be as shown on the drawi ngs, and as specified. Finish
shall be as specified on the draw ngs.

2. The pole and arm assenbly shall be designed for wi nd | oadi ng of 100
nph [161 knmi hr], with an additional 30% gust factor, supporting
| um naire(s) and accessories such as shields, banner arnms, and
banners that have the effective projected areas indicated. The
effective projected area of the pole shall be applied at the height
of the pole base, as shown on the draw ngs.

3. Poles shall be enbedded anchor-bolt type designed for use with

under ground supply conductors. Poles shall have handhol e having a
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m ni mum cl ear opening of 2.5 x 5 in [65 x 125 mm]. Handhol e covers
shall be secured by stainless steel captive screws.

4. Provide a steel-grounding stud opposite handhol e openi ngs, desi gned
to prevent electrolysis when used with copper wre.

5. Provide a base cover that matches the pole in material and color to
conceal the nmounting hardware pol e-base wel ds and anchor bolts.

6. Hardware and Accessories: Al necessary hardware and specified
accessories shall be the product of the pole manufacturer.

7. Provide manufacturer's standard finish, as schedul ed on the
drawi ngs. Were indicated on draw ngs, provide finishes as
indicated in Section 09 06 00, SCHEDULE FOR FI NI SHES.

Types:

1. Aluminum Provide 1800 s period appropriate al um num pol es
manuf act ured of corrosion-resistant AA AAH35. 1 al um num al | oys
conformi ng to AASHTO LTS-4. Pol es shall be seanl ess extruded or spun
seam ess type.

2. Steel: Provide 1800's period appropriate steel poles having m ni mum
11-gauge steel with mnimumyield/ strength of 48,000 psi and factory
finish.

2.3 FOUNDATI ONS FOR PCLES

A

The contractor shall submit a detailed drawi ng of the foundation plan
before installing for approval to the COIR before construction

i ncl udi ng | oadi ng and rei nforcenent.

Foundati ons shall be cast-in-place concrete, having 3000 psi m ninmum
28-day conpressive strength.

Foundati ons shall support the effective projected area of the specified
pole, arn(s), lum naire(s), and accessories, such as shields, banner
arnms, and banners, under w nd conditions previously specified in this
section.

Pl ace concrete in spirally-wapped treated paper fornms for round
foundations, and construct forms for square foundations.

Rub-finish and round all above-grade concrete edges to approxi nately
0.25 in [6 nm radius.

Anchor bolt assenblies and reinforcing of concrete foundations shall be
as shown on the draw ngs. Anchor bolts shall be in a wel ded cage or
properly positioned by the tiewire to stirrups.

Prior to concrete pour, install electrode per Section 26 05 26,
GROUNDI NG AND BONDI NG FOR ELECTRI CAL SYSTEMS
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2.4 LUM NAI RES

A

Per UL 1598 and NEMA C136.17. Lum naires shall be weat herproof, heavy
duty, outdoor types designed for efficient light utilization, adequate
di ssipation of lanp and ballast heat, and safe cl eaning and rel anpi ng.
Light distribution pattern types shall be as shown on the draw ngs.

I ncorporate ballasts in the |lumnaire housing, except where otherw se
shown on the draw ngs.

Lenses shall be frame-nounted, heat-resistant, borosilicate glass, with
prismatic refractors, unless otherwi se shown on the draw ngs. Attach
the frane to the |um naire housing by hinges or chain. Use heat and
agi ng-resistant, resilient gaskets to seal and cushion | enses and
refractors in |umnaire doors.

Lamp sockets for high intensity discharge (H 1.D) fixture shall have

| ocki ng-type porcel ain enclosures in conformance to the applicable
requi rements of ANSI C81.61 and UL 496.

Pre-wire internal conponents to terminal strips at the factory.

Bracket -nounted | um naires shall have |eveling provisions and cl anp-
type adjustable slip-fitters with | ocking screws.

Mat erials shall be rustproof. Latches and fittings shall be non-ferrous
net al .

Provi de manufacturer's standard finish, as schedul ed on the draw ngs.
Were indicated on drawi ngs, match finish process and col or of pole or
support materials. Were indicated on draw ngs, provide finishes as
indicated in Section 09 06 00, SCHEDULE FOR FI NI SHES.

Lum naires shall carry factory |abels, showi ng conplete, specific |anp

and bal | ast information.

2.5 LAMPS

A

Install the proper lanps in every luninaire installed and every

existing lum naire relocated or reinstalled.

Lanps shall be general -service, outdoor lighting types.

Hi gh- Pressure Sodi um (HPS) Lanps: NEMA C78.42, CRI 21 (mininum,

wat tage as indicated. Lanps shall have m nimum average rated |life of

24,000 hours.

Low- Pressure Sodi um (LPS) Lanps: NEMA C78. 43

Met al - Hal i de Lanps: NEMA C78.43 or NEMA C78.1381

LED sources shall neet the follow ng requirements:

1. Operating temperature rating shall be between -40° F [-40° C] and
120° F [50° C].
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2. Correlated Col or Tenperature (CCT): 4000K

3. Color Rendering Index (CRI): > 65.

4. The nmanufacturer shall have perfornmed JEDEC (Joi nt El ectron Devices
Engi neering Council) reliability tests on the LEDs as follows: High
Tenperature Operating Life (HTOL), Room Tenperature Operating Life
(RTOL), Low Tenperature Cperating Life (LTOL), Powered Tenperature
Cycle (PTMCL), Non-Operating Thermal Shock (TMSK), Mechanical Shock
Vari abl e Vibration Frequency, and Sol der Heat Resistance (SHR).

G Mercury vapor |anps shall not be used.

2.6 H GH I NTENSI TY DI SCHARGE BALLASTS

2.

A. Per NEMA C82.4 and UL 1029. Ballasts shall be encapsul ated or single-

| anp, copper-wound, constant-wattage autotransforner type, designed to
operate on the voltage systemto which they are connected, and capabl e
of open-circuit operation without reducing lanp life.

Bal | asts shal |l have individual overcurrent protection in each
ungrounded supply conductor.

Bal | ast shall have an allowable |line voltage variations of +10% with a
maxi mum 20% | anp wattage regul ati on spread.

Power factor shall be not |ess than 90%

. Ballast shall have a minimum starting temperature of -22° F [-30° C],

and a normal ambient operating temperature of 104° F [40° C].

Lamp current crest factor shall be 1.8 or less, in accordance with |anp
manuf act urer reconmendati ons.

METAL HALI DE CORE AND CO L BALLASTS

Shal | be pul se start, linear reactor type for 277 volt |um naires and
constant-wattage autotransfornmer (CWA) type for other voltage
luminaires (if not otherw se specified).

Bal | asts shall have individual overcurrent protection in each
ungrounded supply conductor.

Power factor shall be not |ess than 90%

Bal | ast shall have an all owable |ine voltage variations of 5% for

linear reactor type and £10% for CWA, with a nmaxi mum 20% | anp watt age

regul ati on spread.

E. Ballast shall have a minimum starting temperature of -40° F [-40° C].

Lamp current crest factor shall be 1.8 or less, in accordance with |anp

manuf act ur er reconmendati ons.
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2.8 METAL HALI DE ELECTRONI C BALLASTS

A

J.
K.

Bal | ast shall be | owfrequency electronic type, and shall operate pul se
start and ceramic nmetal halide lanps at a frequency of 90 to 200 Hz
square wave.

Bal | ast shall be | abeled Type ‘1 outdoor, suitable for recessed use,
Class 'P.

Bal | ast shall have auto-resetting thermal protector to shut off ballast
when operating tenperatures reach unacceptable |evels.

Bal | ast shall have an end of lanp life detection and shut-down circuit.
Lamp current crest factor shall be 1.5 or |ess.

Bal | asts shall conply with FCC Title 47 CFR Part 18 Non-consuner

RFlI / EM St andar ds.

Bal | ast shall have a m ni mum ball ast factor of 1.0.

I nput current THD shall not exceed 20% for the primary |anp.

Bal | asts shall have ANSI C62.41, category ‘A transient protection.

Bal | asts shall have power factor greater than 90%

Bal | ast shall have a Class ‘A sound rating.

2.9 LED DRI VERS

A

LED drivers shall neet the follow ng requirements:
1. Drivers shall have a m ninum efficiency of 85%
Starting Temperature: -40° F [-40° C].

I nput Voltage: 120 to 480 (x10% V.

Power Supplies: Cass | or Il output.

SEERSIES

Surge Protection: The system nmust survive 250 repetitive strikes of
“C Low” (C Low: 6kV/1.2 x 50 ups, 10kA/8 x 20 us) waveforms at 1-
mnute intervals with | ess than 10% degradati on i n cl anmpi ng vol t age.
“C Low’ waveforms are as defined in | EEEf ASNI C62.41. 2- 2002,
Scenario 1 Location Category C.

6. Power Factor (PF): 2 0.90.

7. Total Harmonic Distortion (THD): < 20%.

8. Conply with FCC Title 47 CFR Part 18 Non-consuner RFI/EM Standards.
9. Drivers shall be reduction of hazardous substances (RCHS)-conpliant.

2.10 EXI STI NG LI GHTI NG SYSTEMs

A

For nodifications or additions to existing lighting systenms, the new
conmponents shall be conpatible with the existing systens.

New pol es and | um naires shall have approxi mately the sane
configurations and di mensions as the existing poles and | um naires,

except where ot herwi se shown on the draw ngs.
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2.11 SERI ES LI GHTI NG SYSTEMS

A. Series-Type Systens:

1. Provide conmponents specifically for constant-current series type

lighting systens.

2. Constant-Current Transforners:

a.

Sel f-cool ed by natural convection, liquid-imersed, fully

automatic, outdoor type.

Liquid shall be oil, conform ng to ASTM D3487, except where

ot herwi se shown.

Tenperature rises shall not exceed the follow ng test val ues for

the respective insulation systens:

1) Standard, 131° F [55° C] by resistance and 149° F [65° C]
hott est spot.

2) Thermally upgraded, 149° F [65° C] by resistance and 180° F
[80° C] hottest spot.

Core Coil Assenblies:

1) Braced to withstand the stresses caused by the maxi mum current
possi bl e under all conditions and rough handling during
shi prent .

2) Cores, silicon steel.

3) Coils, continuous w ndings without splices, except for taps.

Bring primary and secondary | eads out through wet-process,

porcel ai n bushings, pressure-tight. Ternminals shall be suitable

for the specific cables being connected to them

Series-type systens shall have capacitors for power factor

i mprovenment. The val ue of power factor under the percent of ful

| oad rating shall be as shown on the draw ngs

Series-type systens shall regulate the secondary current within

1% over the entire load rating range while the primary voltage

remains within 5% of the rated voltage.

Operation of the transfornmers shall not be adversely affected

while the transforners are nounted five degrees off of

per pendi cul ar.

Provi de tanks and covers of steel to meet NEMA and ANSI

requi rements, cleaned, phosphatized, and painted at the factory

with primer and the manufacturer's standard extrenely durabl e

finish.

Sound | evel s shall not exceed 45 db
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k. Standard ANSI features and accessories including a pressure
relief device, ground pad, lifting provisions, and di agrammatic
nanepl at e.

I . Dinmensions and configurations shall conformto the spaces de-
signated for installations.

m Install the transforners such that they will have adequate air
circul ation for heat renoval

3. Controllers
a. Ol-inmersed, rated-load-interrupter, outdoor type, wth heavy

duty, silver-alloy contacts.

b. G1, ASTM D3487
Operate at 120 V, 60 Hz.

d. Have an auxiliary hand | ever for manual operation during
ener genci es.

e. The depth below the oil surface of the contacts shall be not |ess
than the depth of the switch nmechani sm

f. Bring | eads out through wet-process, porcelain bushings,
pressure-tight. Terminals shall be suitable for the specific
cabl es being connected to them

g. Provide steel tanks and covers, thoroughly cl eaned, phosphati zed,
and painted at the factory with prinmer and the manufacturer's
standard durabl e finish.

h. Di mensions and configurations shall conformto the spaces
desi gned for installations.

4. Provide protective relays to de-energize the control circuits for
the controllers, thereby de-energizing the series lighting | oad
circuits when open circuit faults occur in the series lighting | oad
circuits.

5. Transforner, equipnment enclosure, lightning arresters, and prinmary
and secondary protection shall be provided.

6. Di sconnecting devices shall be watertight, subnersible type,
suitable for the cables being installed and for use in outdoor
lighting systens.

2.12 OBSTRUCTI ON LI GHTI NG
A. Refer to Section 26 09 23, LIGHTI NG CONTROLS for control devices
B. For Buil di ngs:
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1. Luminaires shall conply with FAA AC 70/ 7460- 1K, and AC 150/ 5345-
43E, and be Type L1-810 duplex units with red Fresnel |enses and 100
W type A-21, clear, traffic-signal |anps.

2. Mount the lum naires on gal vanized rigid steel pipe nasts attached
to the roof of the buildings so the luminaires extend 12 in [305 nmj
above the level of the highest itemon the building, including itens
attached to the roof.

3. Locate lunminaires in accordance with the applicable FAA Standards

For Snoke Stacks: Luninaires shall be in accordance with the referenced

details shown on the drawings. Al |anps shall be the type shown on the

dr awi ngs.

For Water Tanks and Cooling Towers: Luminaires shall be FAA AC

70/ 7460- 1K, and AC 150/ 5345-43E, Type L-810 duplex units with red

Fresnel |enses and 100 W type A-21, clear, traffic-signal |anps.

PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A

Install lighting in accordance with the NEC, as shown on the draw ngs,

and in accordance with manufacturer’s recommendati ons.

Pol e Foundati ons:

1. Excavate only as necessary to provide sufficient working clearance
for installation of forns and proper use of tanper to the full depth
of the excavation. Prevent surface water fromflowing into the
excavation. Thoroughly conpact backfill with conpacting arranged to
prevent pressure between conductor, jacket, or sheath, and the end
of conduit.

2. Set anchor bolts according to anchor-bolt tenplates furnished by the
pol e manuf acturer.

3. Install poles as necessary to provide a pernmanent vertical position
with the bracket armin proper position for lunminaire |ocation.

4, After the poles have been installed, shimed, and plunbed, grout the
spaces between the pol e bases and the concrete base w th non-shrink
concrete grout material. Provide a plastic or copper tube, of not
less than 0.375 in [9 nm] inside dianmeter through the grout, tight
to the top of the concrete base to prevent noisture weeping fromthe
interior of the pole.

Install lanps in each lumnaire

Adj ust luminaires that require field adjustment or aimng
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3. 2 GROUNDI NG
Ground noncurrent-carrying parts of equi pment, including netal poles,
| um naires, nounting arns, brackets, and netallic enclosures, as
specified in Section 26 05 26, GROUNDI NG AND BONDI NG FOR ELECTRI CAL
SYSTEMS. Wher e copper grounding conductor is connected to a netal other
t han copper, provide specially-treated or |ined connectors suitable and
listed for this purpose.

3. 3 ACCEPTANCE CHECKS AND TESTS

Verify operation after installing |lumnaires and energi zing circuits.

3.4 WATER TANKS AND COOLI NG TOWERS

Mount the lunminaires at the extrene top of tank and tower.
---END- - -
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SECTI ON 31 20 11
EARTHWORK ( SHORT FORM)

PART 1 - GENERAL
1. 1: DESCRI PTI ON:

This section specifies the requirenents for furnishing all equipnent,

materials, |abor and techniques for earthwork including excavation

fill, backfill and site restoration utilizing fertilizer, seed and/or
sod.
1.2 DEFI NI TI ONS

A. Unsuitable Materials:

1. Fills: Topsoil, frozen nmaterials; construction materials and
mat eri al s subject to deconposition; clods of clay and stones |arger
than 75 mm (3 inches); organic materials, including silts, which are
unstabl e; and inorganic materials, including silts, too wet to be
stabl e.

2. Existing Subgrade (except footings): Sane materials as above
par agraph, that are not capable of direct support of slabs, pavenent,
and simlar items, with the possible exception of inprovenent by
conpaction, proofrolling, or simlar nethods of inprovenent.

3. Existing Subgrade (footings only): Sane as Paragraph 1, but no fill
or backfill. If materials differ fromdesign requirenents, excavate
to acceptable strata subject to Resident Engineer's approval.

B. Earthwork: Earthwork operations required within the new construction
area. It also includes earthwork required for auxiliary structures and
bui | di ngs and sewer and other trenchwork throughout the job site.

C. Degree of Conpaction: Degree of conpaction is expressed as a percentage
of maxi mum density obtai ned by the test procedure presented in ASTM
D698.

D. The termfill neans fill or backfill as appropriate

1.3 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,
TESTI NG LABORATORY SERVI CES.

B. Safety Requirenents Section 00 72 00, GENERAL CONDI TI ONS, Article,

ACCI DENT PREVENTI ON.

C. Protection of existing utilities, fire protection services, existing
equi pnent, roads, and pavenents: Section 01 00 00, GENERAL REQUI REMENTS

D. Subsurface Investigation: Section 01 00 00, GENERAL REQUI REMENTS,
Article, PHYSICAL DATA
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1.4 CLASSI FI CATI ON OF EXCAVATI ON
A. Uncl assi fied Excavation: Renoval and di sposal of pavenents and ot her
man- made obstructions visible on the surface; utilities, and other itens
i ncl udi ng underground structures indicated to be denolished and renoved,;
together with any type of materials regardl ess of character of naterial
and obstructions encount ered.
B. Classified Excavation: Renoval and disposal of all material not defined
as rock.
C. Rock Excavati on:
1. Solid | edge rock (igneous, netanorphic, and sedinmentary rock).
2. Bedded or congl onerate deposits so cenented as to present
characteristics of solid rock which cannot be excavated w t hout
bl asting; or the use of a nbdern power excavator (shovel, backhoe, or
sim |l ar power excavators) of no less than 0.75 nm8 (1 cubic yard)
capacity, properly used, having adequate power and in good running
condi ti on.
3. Boul ders or other detached stones each having a volunme of 0.4 n8 (1/2
cubi c yard) or nore.
1.5 MEASUREMENT AND PAYMENT FOR EXCAVATI ON:
Measurenment: The unit of neasurenent for excavation and borrow will be
the cubic yard, conmputed by the average end area method from cross
sections taken before and after the excavation and borrow operations,
i ncludi ng the excavation for ditches, gutters, and channel changes, when
the material is acceptably utilized or disposed of as herein specified.
Quantities should be conputed by a Regi stered Professional Land Surveyor
or Registered Civil Engineer, specified in Section 01 00 00, GENERAL
REQUI REMENTS. The neasurenent will include authorized excavation for
rock, authorized excavation of satisfactory subgrade soil, and the
vol ume of | oose, scattered rocks and boulders collected within the
limts of the work; allowance will be made on the same basis for
sel ected backfill ordered as replacenent. The nmeasurenent will not
i nclude the volune of subgrade nmaterial or other material used for
pur poses other than directed. The volune of overburden stripped from
borrow pits and the volume of excavation for ditches to drain borrow
its, unless used as borrow material, will not be neasured for paynent.
The measurenent will not include the volunme of any excavation performed
prior to taking of elevations and neasurenents of the undi sturbed grade.
1.6 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATI ON
A. Measurenment: Cross section and neasure the uncovered and separated
materials, and conpute quantities by the Registered Professional Land
Surveyor or Registered Civil Engineer, specified in Section 01 00 00,
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GENERAL REQUI REMENTS. Do not neasure quantities beyond the follow ng

[imts:

1. 300 mm (12 inches) outside of the perineter of formed footings.

2. 600 mm (24 inches) outside the face of concrete work for which forns
are required, except for footings.

3. 150 mm (6 inches) below the bottom of pipe and not nore than the pipe
di aneter plus 600 nm (24 inches) in width for pipe trenches.

4. The outside dinensions of concrete work for which no fornms are
required (trenches, conduits, and simlar itens not requiring formns).

Paynment: No separate paynent shall be made for rock excavation

gquantities shown. The contract price and time will be adjusted for

overruns or underruns in accordance with Articles, DI FFERI NG SI TE

CONDI TI ONS, CHANGES and CHANGES- SUPPLEMENT of the GENERAL CONDI TI ONS as

appl i cabl e.

1.7 SUBM TTALS:

A

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES.

Rock Excavation Report:

Certification of rock quantities excavated

Excavati on net hod

Labor .

Equi pnent .

ok woN

Land Surveyor's or Cvil Engineer's name and official registration
st anp.

6. Plot plan show ng el evati ons.

Contractor shall subnit procedure and | ocation for disposal of unused
satisfactory nmaterial. Proposed source of borrow material. Notification
of encountering rock in the project. Advance notice on the opening of
excavation or borrow areas. Advance notice on shoul der construction for
rigid pavenents.

Furni sh to Resident Engineer, soil sanples, suitable for |aboratory
tests, of proposed off site or on site fill material.

Qualifications of the conmercial testing | aboratory or Contractor’s
Testing facility shall be submitted.

1.8 APPLI CABLE PUBLI CATI ONS

A

B

Publications listed below forma part of this specification to the
extent referenced. Publications are referenced in the text by the basic
desi gnation only.

American Nursery and Landscape Associ ati on (ANLA):

2004. . ... ... American Standard for Nursery Stock
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Ameri can Association of State Hi ghway and Transportation Oficials
(AASHTO) :

T99-10.................. Moi sture-Density Relations of Soils Using a 2.5
kg (5.5 I'b) Ramer and a 305 nm (12 inch) Drop
T180-10................. Standard Met hod of Test for Misture-Density

Rel ati ons of Soils Using a 4.54-kg [10 | b]
Ranmer and a 457 mm (18 inch) Drop
American Society for Testing and Materials (ASTM:

C33-03...... ... Concrete Aggregate

D698-el................. Laborat ory Conpaction Characteristics of Soil
Usi ng Standard Effort

D1140-00................ Anmount of Material in Soils Finer than the No.
200 (75-mcroneter) Sieve

D1556-00................ Standard Test Method for Density and Unit Wi ght
of Soil in Place by the Sand-Cone Met hod

D1557-09................ Laborat ory Conpaction Characteristics of Soil
Usi ng Modi fied Effort

D2167-94 (2001)......... Standard Test Method for Density and Unit Wi ght
of Soil in Place by the Rubber Balloon Method

D2487-06................ Standard C assification of Soil for Engineering
Pur poses (Unified Soil C assification System

D6938-10................ Standard Test Methods for Density of Soil and

Soi | - Aggregate in Place by Nucl ear Met hods
(Shal | ow Dept h)
Standard Specifications of //(Insert name of |local state)// State
Department of Transportation, |atest revision.

PART 2 - PRODUCTS
2.1 MATERI ALS:

A

Fills: Mterials approved fromon site and off site sources having a

nm nimum dry density of 1760 kg/nB (110 pcf), a maxi mum Plasticity |ndex

of 6, and a maximumLiquid Linmt of 30.

Ganular Fill:

1. Under concrete slab, granular fill shall consist of clean, poorly
graded crushed rock, crushed gravel, or uncrushed gravel placed
beneath a building slab with or without a vapor barrier to cut off
the capillary flow of pore water to the area i nmedi ately bel ow. Fine
aggregate grading shall conformto ASTM C33 with a naxi num of 3
percent by wei ght passing ASTM D1140, 75 nicroneters (No. 200) sieve,
or 37.5 nm (1-1/2 inches)and no nore than 2 percent by wei ght passing
the 4.75 mm (No. 4) size sieve or coarse aggregate Size 57, 67, or
77.
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2. Type | Backfill: Shall be crushed |inestone rock having a m ni mum of
two fractured faces and nmeet the follow ng gradation requirenments by
dry weight:

% BY WEI GHT
S| EVE SI ZE PASSI NG SI EVE
1" 100
3/4” 90- 100
3/ 8” 20- 55
#4 0-10
#8 0-8

Fertilizer: (5-10-5) delivered to site in unopened contai ners that
clearly display the manufacturer's | abel, indicating the analysis of the
contents.

Seed: Grass mixture conparable to existing turf delivered to site in
unopened containers that clearly display the manufacturer's | abel,

i ndicating the analysis of the contents.

Sod: Conparabl e species with existing turf. Use State Certified or State
Approved sod when available. Deliver sod to site immediately after
cutting and in a noist condition. Thickness of cut nust be 19 mmto 32
mm (3/4 inch to 1 1/4 inches) excluding top growth. There shall be no

br oken pads and torn or uneven ends

Requirements For Offsite Soils: Ofsite soils brought in for use as
backfill shall be tested for TPH, BTEX and full TCLP incl udi ng
ignitability, corrosivity and reactivity. Backfill shall contain |ess
than //100// parts per mllion (ppn) of total hydrocarbons (TPH) and

| ess than //10// ppm of the sum of Benzene, Tol eune, Ethyl Benzene, and
Xyl ene (BTEX)and shall not fail the TCLP test. TPH concentrations shall
be deterni ned by using EPA 600/ 4-79/020 Method 418.1. BTEX
concentrations shall be determ ned by usi ng EPA SW 846. 3- 3a

Met hod5030/ 8020. TCLP shall be perforned in accordance with EPA SW

846. 3-3a Method 1311. Provide Borrow Site Testing for TPH, BTEX and
TCLP from a conposite sanple of nmaterial fromthe borrow site, with at

| east one test fromeach borrow site. Material shall not be brought on
site until tests have been approved by the Resident Engi neer.

Buri ed Warning and ldentification Tape: Polyethylene plastic and
nmetallic core or nmetallic-faced, acid- and al kali-resistant polyethyl ene
pl astic warni ng tape manufactured specifically for warning and
identification of buried utility lines. Provide tape on rolls, 3 inch
nm ni mum wi dt h, col or coded as specific below for the intended utility
with warning and identification inprinted in bold black letters
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continuously over the entire tape length. Warning and identification to
read, “CAUTION, BURIED (intended service) LINE BELOW or simlar
wording. Color and printing shall be permanent, Unaffected by noisture
or soil. Warning tape col or codes:

Red: El ectric or COIR approved col or
Warni ng Tape for Metallic Piping: Acid and al kali-resistant
pol yet hyl ene plastic tape conformng to the width, color, and printing
requi rements specified above. M ninumthickness of tape shall be 0.076
nm (0.003 inch). Tape shall have a mninum strength of 10.3 MPa (1500
psi) lengthw se, and 8.6 MPa (1250 psi) crosswi se, with a nmaxi nrum 350
percent el ongati on.
Det ect abl e Warni ng Tape for Non-Metallic Piping: Polyethylene
pl astictape conformng to the width, color, and printing requirenents
speci fied above. M nimmthickness of the tape shall be 0.102 nm (0. 004
i nch). Tape shall have a mninmm strength of 10.3 MPa (1500 psi)
| engt hwi se and 8.6 MPa (1250 psi) crosswi se. Tape shall be manufactured
with integral wires, foil backing, or other neans of enabling detection
by a netal detector when tape is buried up to 0.9 nm(3 feet) deep.
Encase netallic element of the tape in a protective jacket or provide
with ot her means of corrosion protection.
Detection Wre For Non-Metallic Piping: Detection wire shall be
Insul ated single strand, solid copper with a mnimum of 12 AWG

PART 3 - EXECUTI ON
3.1 SI TE PREPARATI ON:

A

D

System Locat es: The Contractor shall be responsible for making
arrangenents to call for underground |ocates prior to any clearing or
excavation work. Underground utilities including irrigation lines,
sprinkl er heads and controls disturbed during construction shall be
repai red back to the original operating condition.

Clearing: Cearing within the limts of earthwork operations as

descri bed or designated by the Resident Engi neer. Work includes renpval
of trees, shrubs, fences, foundations, incidental structures, paving
debris, trash and any other obstructions. Renove naterials fromthe
Medi cal Center.

G ubbi ng: Renpbve stunps and roots 75 mm (3 inches) and | arger dianeter
Undi st urbed sound stunps, roots up to 75 nm (3 inches) dianeter, and
nonperi shabl e solid objects which will be a mini mumof 900 mm (3 feet)
bel ow subgrade or finished enbankment nay be |eft.

Trees and Shrubs: Trees and shrubs, not shown for renoval, may be
renoved fromthe areas within 4500 nm (15 feet) of new construction and
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2250 mm (7' -6") of utility lines if such renpval is approved in advance
by the Resident Engineer. Renove materials fromthe Medical Center.
Trees and shrubs, shown to be transplanted, shall be dug with a ball of
earth and burl apped in accordance with the latest issue of the,
"Anerican Standard for Nursery Stock", of the American Association of
Nur serymen, Inc. Transplant trees and shrubs to a permanent or tenporary
position within two hours after digging. Maintain trees and shrubs held
in tenporary locations by watering as necessary and feeding

sem -annually with liquid fertilizer with a mninum analysis of 5
percent nitrogen, 10 percent phosphorus and 5 percent potash. Maintain
pl ants nmoved to permanent positions as specified for plants in tenporary
| ocations until the conclusion of the contract. Box, and otherw se
protect from danmage, existing trees and shrubs which are not shown to be
renoved in the construction area. Repair imediately damage to existing
trees and shrubs by trimrng, cleaning and pai nti ng damaged ar eas,
including the roots, in accordance with standard industry horticultura
practice for the geographic area and plant species. Building materials
shall not be stored closer to trees and shrubs that are to renmain, than
the farthest extension of their |inbs.

Stripping Topsoil: Unless otherw se indicated on the draw ngs, the
limts of earthwork operations shall extend anywhere the existing grade
is filled or cut or where construction operati ons have conpacted or

ot herwi se di sturbed the existing grade or turf. Strip topsoil as defined
herein, or as indicated in the geotechnical report, fromwthin the
limts of earthwork operations as specified above unless specifically

i ndi cated or specified el sewhere in the specifications or shown on the
drawi ngs. Topsoil shall be fertile, friable, natural topsoil of |oany
character and characteristic of the locality. Topsoil shall be capable
of growi ng healthy horticultural crops of grasses. Stockpile topsoil and
protect as directed by the Resident Engineer. Elimnate foreign

materi al, such as weeds, roots, stones, subsoil, frozen clods, and
simlar foreign materials, larger than 0.014 n8 (1/2 cubic foot) in
volume, fromsoil as it is stockpiled. Retain topsoil on the station
Rermove foreign materials larger than 50 nm (2 inches) in any di mension
fromtopsoil used in final grading. Topsoil work, such as stripping,
stockpiling, and simlar topsoil work, shall not, under any

circunmstances, be carried out when the soil is wet so that the tilth of
the soil will be destroyed.
1. NOT USED

2. Concrete Slabs and Paving: Score deeply or saw cut to insure a neat,
straight cut, sections of existing concrete slabs and paving to be
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removed where excavation or trenching occurs. Extend pavenent section
to be rermoved a mni mum of 300 mm (12 inches) on each side of wi dest
part of trench excavation and insure final score lines are

approxi mately parallel unless otherw se indicated. Renove materi al
fromthe Medical Center.

E. Disposal: Al materials renoved fromthe property shall be di sposed of
at a legally approved site, for the specific materials, and all renovals
shal |l be in accordance with all applicable Federal, State and | ocal
regul ations. No burning of materials is permtted onsite.

3. 2 EXCAVATI ON

A. Shoring, Sheeting and Bracing: Shore, brace, or slope to it's angle of
repose banks of excavations to protect worknen, banks, adjacent paving,
structures, and utilities, in conpliance with OSHA requirenents.

1. Extend shoring and bracing to the bottom of the excavation. Shore
excavations that are carried below the el evati ons of adjacent
exi sting foundations.

2. If the bearing of any foundation is disturbed by excavating, inproper
shoring or renoval of shoring, placing of backfill, and simlar
operations, provide a concrete fill support in conpliance with
Specification Section 31 23 23.33, FLOMBLE FILL, under disturbed
foundations, as directed by Resident Engineer, at no additional cost
to the Governnent. Do not renpbve shoring until permanent work in
excavation has been inspected and approved by Resident Engi neer

B. Excavation Drai nage: Operate punping equi pnent, and/or provide other
materi als, neans and equi pnent as required, to keep excavations free of
wat er and subgrades dry, firm and undi sturbed until approval of
per manent work has been received from Resi dent Engi neer. Approval by the
Resi dent Engi neer is also required before placenent of the pernanent
work on all subgrades. Wen subgrade for foundations has been di sturbed
by water, renove the disturbed material to firmundi sturbed nateri al
after the water is brought under control. Replace disturbed subgrade in
trenches by nmechanically tanped sand or gravel. \Wen renpoved di sturbed
material is |ocated where it is not possible to install and properly
conpact di sturbed subgrade material with nmechanically conpacted sand or
gravel, the Resident Engi neer should be contacted to consider the use of
flowable fill.

C. Blasting: Blasting shall not be permtted.

D. Buil ding Eart hwork:

1. Excavation shall be acconplished as required by draw ngs and
speci fications.

2. Excavate foundation excavations to solid undisturbed subgrade.
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3. Renpve | oose or soft material to solid bottom

4. Fill excess cut under footings or foundations with 25 MPa (3000 psi)
concrete, poured separately fromthe footings.
3. Do not tanp earth for backfilling in footing bottons, except as
speci fi ed.
E. NOT USED

F. Site Earthwork: Excavation shall be acconplished as required by draw ngs
and specifications. Renpbve subgrade materials that are determ ned by the
Resi dent Engi neer as unsuitable, and replace with acceptable nmateri al
If there is a question as to whether material is unsuitable or not, the
Contractor shall obtain sanples of the material, under the direction of
t he Resident Engineer, and the materials shall be exam ned by an
i ndependent testing |aboratory for soil classification to determne
whether it is unsuitable or not. Wen unsuitable material is encountered
and renoved, the contract price and time will be adjusted in accordance
with Articles, DI FFERI NG SI TE CONDI TI ONS, CHANGES and CHANGES- SUPPLEMENT
of the GENERAL CONDI TI ONS as applicable. Adjustnments to be based on
yardage in cut section only.

G Finished el evation of subgrade shall be as foll ows:

1. Pavenent Areas - bottom of the pavenment or base course as applicable.
2. Planting and Lawn Areas - 100 mm (4 inches) below the finished grade,
unl ess otherw se specified or indicated on the draw ngs.
3.3 FI LLI NG AND BACKFI LLI NG

A. Ceneral: Do not fill or backfill until all debris, unsatisfactory soi
materi als, obstructions, and deleterious materials have been renoved
fromthe excavation. Proof-roll exposed subgrades with a fully | oaded
dunmp truck. Use excavated naterials or borrow for fill and backfill, as
appl i cabl e. Do not use unsuitable excavated materials. Do not backfil
until foundation walls have been conpl eted above grade and adequately
braced, waterproofing or danpproofing applied, and pipes coning in
contact with backfill have been installed, and i nspected and approved by
Resi dent Engi neer.

B. Proof-rolling Existing Subgrade: Proof-roll with a fully | oaded dunp
truck. Make a mini mum of one pass in each direction. Renove unstable
unconpactabl e material and replace with granular fill material conpleted
to m x requirements specified

C. Placing: Place material in horizontal |ayers not exceeding 200 mm (8
i nches) in |oose depth and then conpacted. Do not place material on
surfaces that are nuddy, frozen, or contain frost.

D. Conpaction: Use approved equi pnent (hand or nechanical) well suited to
the type of material being conpacted. Do not operate nechani zed
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vi bratory conpaction equi pmrent within 3000 mm (10 feet) of new or
existing building walls wi thout the prior approval of the Resident
Engi neer. Misten or aerate material as necessary to provide the
noi sture content that will readily facilitate obtaining the specified
conpaction with the equi pnent used. Conpact each layer until there is no
evi dence of further conpaction to not |ess than 95 percent of the
maxi mum density determined in accordance with the follow ng test nethod
ASTM D698. Backfill adjacent to any and all types of structures shall be
pl aced and conpacted to at | east 90 percent |aboratory nmaxi mum density
for cohesive materials or 95 percent |aboratory maxi num density for
cohesionless materials to prevent wedgi ng action or eccentric | oading
upon or against the structure

E. Borrow Material: Borrow material shall be selected to neet the
requi rements and conditions of the particular fill or enbankment for
which it is to be used. Borrow material shall be obtained fromthe
borrow areas by the Contractor at not additional cost to the governmnent.

F. Opening and Drai nage of Excavation and Borrow Pits: The Contractor shal
notify the Resident Engineer sufficiently in advance of the opening of
any excavation or borrow pit to permt elevations and neasurenents of
t he undi sturbed ground surface to be taken. Except as ot herwi se
pernitted, borrow pits and other excavation areas shall be excavated
provi di ng adequate drai nage. Overburden and other spoil material shal
be transported to designated spoil areas or otherw se disposed of as
directed. Borrow pits shall be neatly trimred and drai ned after the
excavation is conpleted. The Contractor shall ensure that excavation of
any area, operation of borrow pits, or dunmping of spoil material results
in mnimmdetrinmental effects on natural environnmental conditions.

3.4 GRADI NG

A Ceneral: Uniformy grade the areas within the limts of this section
i ncludi ng adj acent transition areas. Snooth the finished surface within
specified tol erance. Provide uniformlevels or slopes between points
where el evations are indicated, or between such points and existing
finished grades. Provide a snooth transition between abrupt changes in

sl ope.

B. Cut rough or sloping rock to | evel beds for foundations. |In unfinished
areas fill low spots and level off with coarse sand or fine gravel

C. Slope backfill outside the building away fromthe building walls for a

nmi ni mum di stance of 3048 mm (10 feet)at a mininumfive percent (5%
sl ope.
D. The finished grade shall be 150 nm (6 inches) bel ow bottom|ine of
wi ndows or other building wall openings unless greater depth is shown.
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Pl ace crushed stone or gravel fill under concrete slabs on grade tanped
and | evel ed. The thickness of the fill shall be 150 mm (6 i nches),

unl ess ot herw se indicated

Fi ni sh subgrade in a condition acceptable to the Resident Engineer at

| east one day in advance of the paving operations. Maintain finished
subgrade in a snooth and conpacted condition until the succeedi ng
operati on has been acconplished. Scarify, conpact, and grade the
subgrade prior to further constructi on when approved conpacted subgrade
is disturbed by contractor's subsequent operations or adverse weat her.
Grading for Paved Areas: Provide final grades for both subgrade and base
course to +/- 6 mm (0.25 inches) of indicated grades.

3.5 LAWN AREAS:

A

General: Harrow and till to a depth of 100 nm (4 inches), new or
existing lawn areas to renmain, which are disturbed during construction
Est abl i sh existing or design grades by dragging or simlar operations.
Do not carry out |awn areas earthwork out when the soil is wet so that
the tilth of the soil will be destroyed. Plant bed nust be approved by
Resi dent Engi neer before seeding or soddi ng operation begins.

Fi ni shed Grading: Begin finish grading after rough gradi ng has had
sufficient tine for settlenent. Scarify subgrade surface in | awn areas
to a depth of 100 mm (4 inches). Apply topsoil so that after nornal
conpaction, dragging and raking operations (to bring surface to

i ndicated finish grades) there will be a mninumof 100 mm (4 inches) of
topsoil over all |awn areas; make snooth, even surface and true grades
which will not allow water to stand at any point. Shape top and bottom

of banks to formreverse curves in section; nmake junctions with

undi sturbed areas to conformto existing topography. Solid lines within
grading limts indicate finished contours. Existing contours, indicated
by broken lines are believed approximately correct but are not
guar ant eed.

Fertilizing: Incorporate fertilizer into the soil to a depth of 100 mm
(4 inches) at a rate of 12 kg/ 100 n2 (25 pounds per 1000 square feet).
Seeding: Seed at a rate of 2 kg/100 n2 (4 pounds per 1000 square feet)
and acconplished only during periods when uni formdistribution nay be
assured. Lightly rake seed into bed i nmedi ately after seeding. Rol
seeded area inmediately with a roller not to exceed 225 kg/ m (150 pounds
per foot) of roller width.

Soddi ng: Topsoil shall be firmed by rolling and during periods of high
tenperature the topsoil shall be watered lightly immediately prior to

| aying sod. Sod strips shall be tightly butted at the ends and staggered
in a running bond fashion. Placenent on slopes shall be fromthe bottom
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to top of slope with sod strips running across sl ope. Secure sodded

sl opes by peggi ng or other approved nethods. Roll sodded area with a
roller not to exceed 225 kg/ m (150 pounds per foot) of the roller width
to i nprove contact of sod with the soil.

F. Watering: The Resident Engineer is responsible for having adequate water
available at the site. As sodding is conpleted in any one section, the
entire sodded area shall be thoroughly irrigated by the contractor, to a
sufficient depth, that the underside of the new sod pad and soil,

i medi ately bel ow sod, is thoroughly wet. Resident Engineer will be
responsible for sod after installation and acceptance.
3.6 DI SPOSAL OF UNSUI TABLE AND EXCESS EXCAVATED MATERI AL:

A. Disposal: Renpve surplus satisfactory soil and waste material, including
unsati sfactory soil, trash, and debris, and legally dispose of it off
Medi cal Center property.

B. Place excess excavated materials suitable for fill and/or backfill on
site where directed.

C. Renpve fromsite and di spose of any excess excavated materials after all
fill and backfill operations have been conpl et ed.

D. Segregate all excavated contam nated soil designated by the Resident
Engi neer fromall other excavated soils, and stockpile on site on two
0.15 nm (6 nil) polyethylene sheets with a pol yethyl ene cover. A
desi gnated area shall be selected for this purpose. Dispose of excavated
contam nated material in accordance with State and Local requirenents.

3.7 CLEAN- UP:
Upon conpl etion of earthwork operations, clean areas within contract
limts, renmove tools, and equi pnent. Provide site clear, clean, free of
debris, and suitable for subsequent construction operations. Renove
debris, rubbish, and excess nmaterial fromthe Medical Center Property.
---END- - -
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SECTI ON 31 23 23.33

FLOMABLE FI LL

PART 1 - GENERAL
1.1 | NTRODUCTI ON:

A. Flowable fill refers to a cenentitious slurry consisting of a m xture of
fine aggregate or filler, water, and cenentitious material (s), which is
used as a fill or backfill in lieu of conpacted earth. This mxture is
capable of filling all voids in irregular excavations and hard to reach

pl aces (such as under undercuts of existing slabs), is self-Ileveling,
and hardens in a matter of a few hours without the need for conpaction
in layers. Flowable fill is sonmetines referred to as controlled density
fill (CDF), controlled |low strength naterial (CLSM, |ean concrete
slurry, and unshrinkable fill.
B. Flowable fill materials will be used as only as a structural fil
repl acement on VA projects. The naterials and m x design for the
flowabl e fill should be designed to produce a conparabl e conpressive
strength to the surrounding soil after hardeni ng, maki ng excavation at a
|ater tine possible to produce the conpressive strength indicated for
the placed | ocation, as determined by the Resident Engineer.
1.2 DESCRI PTI ON:
Furni sh and place flowable fill in a fluid condition that sets within
the required tine and, after curing, obtains the desired strength
properties as evidenced by the |l aboratory testing of the specific mx
desi gn, at locations shown on the plans or as directed by the Resident
Engi neer, verbally or in witing. This section specifies flowable fill
for use as structural fill to remain easily excavatabl e using a backhoe
as would be utilized for adjoining earth.
1.3 RELATED WORK:
A. Earthwork, excavation and backfill and conpaction requirenments: Section
31 20 11, EARTH MWI NG (short form.
1.4 DEFI NI TI ONS
A. Flowable fill - Ready-mix Controlled Low Strength Material used as an
alternative to conpacted soil, and is al so known as controlled density
fill, and several other nanes, some of which are trademark nanes of
mat eri al suppliers. Flowable fill (Controlled Low Strength Material)
differs fromportland cenent concrete as it contains a | ow cenentitious
content to reduce strength devel opnent for possible future renpval
Cheni cal adni xtures may al so be used in flowable fill to nodify
perfornmance properties of strength, flow, set and perneability.
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Excavatabl e Flowable fill — flowable fill designed with a conpressive
strength that will allow excavation as either nmachine tool excavatable
at conpressive strength of 1.5 MPa (200 psi) nmaxinumat 1 year, or hand
t ool excavatable at conpressive strength of 0.7 MPa (100 psi) naxi mum at
1 year

1.5 SUBM TTALS:

A

C

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA,
AND SAMPLES

Flowable Fill Mx Design: Provide flowable fill mnix design containing
cenent and water. At the contractor’s option, it may also contain fly
ash, aggregate, or chenical adm xtures in any proportions such that the
final product nmeets the strength and fl ow consistency, and shrinkage
requirements included in this specifications.

1. Test and Performance - Subnit the follow ng data:

a. Flowable fill shall have a m ninum strength of 200 psi according
to ASTM C 39 at 28 days after placenent.
b. Flowable fill shall have ninimal subsidence and bl eed water

shri nkage. Evaporation of bleed water shall not result in
shrinkage of nore than 10.4 mmper m (1/8 inch per ft.) of
flowable fill depth (for m xes containing high fly ash content).
Measurement of a Final Bleeding shall be as neasured in Section 10
of ASTM C 940 “Standard Test Method for Expansion and Bl eedi ng of
Freshly M xed Grouts for Prepl aced- Aggregate Concrete in the
Laboratory.

c. Flowable fill shall have a unit weight of 115 — 145 I b/feet 3
neasured at the point of placement after a 60 minute ready-nix
truck ride.

Provi de docunentation that the adni xture supplier has experience of at
| east one year, with the products being provided and any equi pnent
required to obtain desired performance of the product.

Manufacturer's Certificates: Provide Resident Engineer with a
certification that the materials incorporated in the flowable fill,
foll owi ng achi evenent of the required strength, do not represent a
threat to groundwater quality.

1.6 APPLI CABLE PUBLI CATI ONS

A

Publications listed below forma part of this specification to extent
ref erenced. Publications are referenced in text by basic designation
only.

American Society for Testing and Materials (ASTM:
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D4832-02. ............... Standard Test Method for Preparation and Testing
of Controlled Low Strength Material (CLSM Test
Cyli nders.

C618-03................. Standard Specifications for Coal Fly Ash and Raw

or Cal cined Natural Pozzolan for use as M neral
Adm xture in Concrete. (Use Fly Ash confornmng
to the chem cal and physical requirenents for
nm neral adm xture, Cass F listed, including
Table 2 (except for Footnote A). Waive the |oss
on ignition requirenent.)

C403/ C403M05. .. ... ... Standard Test Method for Tinme of Setting of
Concrete M xtures by Penetration Resistance.

C150-99 Rev. A-04........ Standard Specification for Portland Cenent

C33-03.......... .. St andard Specification for Concrete Aggregates

C494/ C4A94M04. .. .. ... .. St andard Specification for Chenical Adm xtures
for Concrete

C940 RevA-98............ Standard Specification for Expansion and

Bl eedi ng of Freshly M xed Grouts for Preplaced —
Aggregate Concrete in the Laboratory
C. Anmerican Concrete Institute (AC):

SP-150-94............... Control |l ed Low Strength Materials
1.7 QUALITY ASSURANCE:
A. Manufacturer: Flowable fill shall be manufactured by a ready-m x

concrete producer with a mnimum of 1-year experience in the production
of simlar products.

B. Materials: For each type of material required for the work of this
Section, provide prinmary materials that are the products of one
manuf acturer. If not otherw se specified here, materials shall conply
wi th recommendations of ACI 229, “Controlled Low Strength Materials.”

C. Pre-Approval Procedures: The use of flowable fill during any part of the
project shall be restricted to those incidences where, due to field
conditions, the Contractor has nmade the Resident Engi neer aware of the
conditions for which he reconmends the use of the flowable, and the
Resi dent Engi neer has confirnmed those conditions and approved the use of
the flowable fill, in advance. During the subnittal process, the
contractor shall prepare and submt various flowable fill mx designs
corresponding to required conditions or if the contractor desires to use
flowable fill due to econonics. Approval for the strength of the
flowabl e fill shall be obtained fromthe Resident Engi neer when the
contractor desires, or is required, to use flowable fill at specific
| ocation(s) within the project. Prior to comrencenent of field
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operations the contractor shall establish procedures to nmaintain optinum
wor ki ng conditions and to coordinate this work with rel ated and adj acent
wor K.

1.8 DELI VERY, STORAGE, AND HANDLI NG

Del i ver and handle all products and equi pnent required, in strict

conpliance with manufacturer’s recomrendati ons. Protect from danage due to

weat her, excessive tenperatures, and construction operations.
1.9 PRQJIECT CONDI TI ONS

Performinstallation of flowable fill only when approved by the Resident

Engi neer, and when existing and forecasted weather conditions are within

the limts established by the manufacturer of the materials and products

used.
PART 2 - PRODUCTS
2.1 MATERI ALS:

Provide flowable fill containing, at a mininmm cenentitious materials,

sand and water. Cenentitious nmaterials shall be portland cement, pozzolanic

mat erials, or other self-cementing naterials, or conbinations thereof, at
the contractor’s option, and foll owi ng approval by the Resident Engineer.

The flowable fill mx design nmay also contain, fine aggregate or filler,

and/ or chemical adm xtures in any proportions such that the final product

nmeets the strength, flow consistency and shrinkage requirenents included in
this specification, as approved by the Resident Engi neer.

A. Portland Cenment: ASTM C150, Type 1 or Type 2. Meeting South Dakota State
DOT st andards.

B. Mxing Water: Fresh, clean, and potable. Meeting THE South Dakota State
Departnent of Transportation Standards for use as m x-water for cast-in-
pl ace concrete.

C. Air-Entraining Adni xture: ASTM C260.

D. Chemi cal Adm xtures: ASTM C494.

E. Aggregate: ASTM C33.

2.2 FLOMBLE FILL M XTURE

A. M x design shall produce a consistency that will result in a flowable
product at the tine of placenent which does not require nanual neans to
nove it into place.

B. Flowable fill shall have a mninmmstrength of 200 psi according to ASTM
C39 at 28 days after placenent.

C. Flowable fill shall have m nimal subsidence and bl eed water shrinkage.
Evaporation of bleed water shall not result in shrinkage of nore than
10.4 mm per m (1/8-inch per foot) of flowable fill depth (for mn xes
containing high fly ash content). Masurenment of a Final Bleeding shall
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be as measured in Section 10 of ASTM C 940 “Standard Test Method for
Expansi on and Bl eeding of Freshly M xed Gouts for Preplaced-Aggregate
Concrete in the Laboratory.

D. Flowable fill shall have a unit weight of 115 — 145 | bs/feet3 neasured
at the point of placenent after a 60 mnute ready-mix truck ride. In the
absence of strength data the cenentitious content shall be a nmaxi num of
90 kg/ nmB8 (150 I bs/cy).

E. Flowable fill shall have an in-place yield of a maxi num of 110% of
design yield for renovable types at 1 year.

F. Provide equi pnent as recomended by the Manufacturer and conply with
manuf acturer’s recomendati ons for the addition of additives, whether at
the production plant or prior to placenment at the site.

PART 3 - EXECUTI ON
3.1 EXAM NATI ON\:

Exami ne conditions of substrates and other conditions under which work is

to be perfornmed and notify Resident Engineer, in witing, of circumstances

detrinmental to the proper conpletion of the work. Do not proceed until
unsati sfactory conditions are corrected.
3.2 APPLI CATI ON OF FLOWABLE FI LL:

Secure tanks, pipes and other nenbers to be encased in flowable fill.

Ensure that there are no exposed netallic pipes, conduits, or other itens

that will be in contact with the flowable fill after placenment. If so

replace with non-netallic materials or apply manufacturers recomended
coating to protect netallic objects before placing the flowable fill.

Repl acenment or protection of netallic objects is subject to the approval of

t he Resident Engi neer.

3.3 PROTECTI ON AND CURI NG

Prot ect exposed surfaces of flowable fill from premature drying, wash by

rain or running water, w nd, nechanical injury, and excessively hot or cold

tenperature. Curing method shall be subject to approval by Resident

Engi neer.

---END- - -
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SECTI ON 32 05 23
CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS

PART 1 - GENERAL
1.1 DESCRI PTI ON
A. This section shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the |ines, grades, thickness,
and cross sections shown. Construction shall include the follow ng:
B. Curb, gutter, and conbination curb and gutter.
C. Pedestrian Pavenent: Wal ks, grade sl abs, |lawn nower strips, crossings,
wheel chair curb ranps, terraces, steps.
D. Vehi cul ar Pavenent: Service courts, and driveways.
E. Equi prent Pads: Oxygen storage, transforners, propane tanks.
1.2 RELATED WORK
A. Laboratory and Field Testing Requirenents: Section 01 45 29, TESTING
LABORATORY SERVI CES.
B. Subgrade Preparation: Section 31 20 00, EARTH MOVI NG
C. Concrete Materials, Quality, M xing, Design and Ot her Requirenents:
Section 03 30 00, CAST-I N PLACE- CONCRETE.
D. Metal Conponents of Steps (Nosing and Railing): Section 05 50 00, METAL
FABRI CATI ONS.
1.3 DESI GN REQUI REMENTS
Design all elenents with the | atest published version of applicable
codes.
1.4 VEEATHER LI M TATI ONS
Pl acenment of concrete shall be as specified under Article 3.8, COLD
WEATHER and Article 3.7, HOT WEATHER of Section 03 30 00, CAST-IN PLACE
CONCRETE.
1.5 NOT USED
1.6 SUBM TTALS
A. I n accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA, AND
SAMPLES, furnish the follow ng:
B. Manufacturers' Certificates and Data certifying that the follow ng
mat erials conformto the requirenments specified.
1. Expansion joint filler
2. Hot poured sealing conmpound
3. Reinforcenent
4, Curing materials
C. Data and Test Reports: Select subbase material (aggregate base course)
1. Job-mix fornula.
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2. Source, gradation, liquid Iimt, plasticity index, percentage of
wear, and other tests as specified and in referenced publications.

1.7 APPLI CABLE PUBLI CATI ONS

A

B.

C.

The publications |listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only. Refer to the latest edition of all referenced
St andards and codes.

Ameri can Association of State Hi ghway and Transportation Oficials

(AASHTO) :

MD31MWD31-07-UL......... Def orned and Pl ai n Carbon-Steel Bars for
Concrete Rei nforcenent (ASTM A615/ A615M 09)

MD55MVD55-09-UL. . . ... ... Steel Welded Wre Reinforcenment, Plain, for
Concrete (ASTM Al185)

ML47-65-UL.............. Materials for Aggregate and Soil - Aggregate
Subbase, Base and Surface Courses (R 2004)

ML48-05-UL.............. Li qui d Menbr ane- Form ng Conpounds for Curing
Concrete (ASTM C309)

ML71-05-UL.............. Sheet Materials for Curing Concrete (ASTM C171)

ML82-05-UL.............. Burlap Coth Made from Jute or Kenaf and Cotton
Mat s

M213-01-UL.............. Pref ormed Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction
(Non-extrudi ng and Resilient Bitum nous Type)
(ASTM D1751)

M233-86-UL.............. Boil ed Linseed G| Mxer for Treatnent of
Portl and Cement Concrete

T099-09-UL.............. Moi sture-Density Relations of Soils Using a 2.5
kg. (5.5 Ib) Ramrmer and a 305 mm (12 in.) Drop

T180-09-UL.............. Moi sture-Density Relations of Soils Using a 4.54

kg (10 Ib.) Ramrer and a 457 nm (18 in.) Drop
American Society for Testing and Materials (ASTM:
Co4/ CO4AM09. . ........... Ready- M xed Concrete
C143/C143M09. .. ........ Sl unp of Hydraulic Cenent Concrete

SPEC WRI TER NOTE: Update naterials to
agree with requirements (type, grades,
class, test nmethod, tables, etc.)
specified in the referenced APPLI CABLE
PUBLI CATI ONS.

PART 2 - PRODUCTS
2.1 GENERAL

Concrete shall be Type C, air-entrained as specified in Section 03 30
00, CAST-I N PLACE CONCRETE, with the follow ng exceptions:
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TYPE MAXI MUM SLUMP*

Curb & Gutter 75 nm (3")

Pedestri an Pavenent 75 nm (3")

Vehi cul ar Pavenent 50 mm (2") (Machi ne Fini shed)
100 nm (4") (Hand Fi ni shed)

Equi prent Pad 75 to 100 mm (3" to 4")

* For concrete to be vibrated: Slunp as deternined by ASTM Cl143.

Tol erances as established by ASTM C94.

2. 2 RElI NFORCEMENT

A

B.
C.

The type, ampunt, and | ocations of steel reinforcement shall be as shown
on the drawi ngs and in the specifications.

Wel ded wire-fabric shall conformto AASHTO Mb5.

Dowel s shall be plain steel bars conformng to AASHTO M31. Tie bars
shal | be defornmed steel bars conformng to AASHTO MB1.

2.3 SELECT SUBBASE (VWHERE REQUI RED)

A. Subbase material shall consist of select granular material conposed of
sand, sand-gravel, crushed stone, crushed or granul ated slag, with or
wi t hout soil binder, or conbinations of these materials conformng to
AASHTO ML47, Grading E or F.

B. Materials neeting other gradations than that noted will be acceptable
whenever the gradations are within a tolerance of three to five percent,
plus or mnus, of the single gradation established by the job-nix
formul a.

C. Subbase naterial shall produce a conpacted, dense-graded course, neeting
the density requirenent specified herein.

2.4 FORMB

A. Use nmetal or wood forns that are straight and suitable in cross-section,
depth, and strength to resist springing during depositing and
consol idating the concrete, for the work invol ved.

B. Do not use fornms if they vary froma straight line nore than 3 nm (1/8
inch) in any 3000 nm (ten foot) |long section, in either a horizontal or
vertical direction.

C. Wod forns should be at least 50 mm (2 inches) thick (nonminal). Wod

forms shall also be free fromwarp, tw st, |oose knots, splits, or other
defects. Use approved flexible or curved forms for formng radii.

2.5 CONCRETE CURI NG MATERI ALS
A. Concrete curing materials shall conformto one of the follow ng:

1. Burlap conform ng to AASHTO ML82 havi ng a wei ght of 233 grans (seven
ounces) or nore per square nmeter (yard) when dry.

32 05 23 - 3



04-10

2. |l npervious Sheeting confornm ng to AASHTO ML71.
3. Liquid Menbrane Curing Conpound conform ng to AASHTO ML48 ( ASTM
C309), Type 1 or Type 2 shall be free of paraffin or petroleum
2.6 EXPANSI ON JO NT FI LLERS
Mat erial shall conformto AASHTO M213.
PART 3 - EXECUTI ON
3.1 SUBGRADE PENETRATI ON
A. Prepare, construct, and finish the subgrade as specified in Section 31
20 00, EARTH MOVI NG
B. Maintain the subgrade in a snooth, conpacted condition, in conformance
with the required section and established grade until the succeeding
operati on has been acconpli shed.

3.2 SELECT SUBBASE (VWHERE REQUI RED)

A. Mxing: Proportion the select subbase by weight or by volunme in
quantities so that the final approved job-m xed formula gradati on,
liquid limt, and plasticity index requirenents will be met after
subbase course has been placed and conpacted. Add water in approved
gquantities, nmeasured by wei ght or volunme, in such a manner to produce a
uni f orm bl end.

B. Pl aci ng:

1. Place the mixed material on the prepared subgrade in a uniformlayer
to the required contour and grades, and to a | oose depth not to
exceed 200 mm (8 inches), and that when conpacted, will produce a
| ayer of the designated thickness.

2. Wen the designated conpacted thickness exceeds 150 mm (6 inches),
pl ace the material in layers of equal thickness. Renobve
unsati sfactory areas and replace with satisfactory m xture, or mXx
the material in the area.

3. In no case will the addition of thin layers of material be added to
the top layer in order to neet grade.

4. If the elevation of the top layer is 13 mm (1/2 inch) or nore bel ow
the grade, excavate the top |layer and replace with new material to a
depth of at least 75 mm (3 inches) in conpacted thickness.

C. Conpacti on:

1. Perform conpaction with approved equi pnent (hand or nechanical) well
suited to the material being conpacted.

2. Moisten or aerate the naterial as necessary to provide the noisture
content that will readily facilitate obtaining the specified
conmpaction with the equi pnment used.
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3. Conpact each layer to at |east 95 percent or 100 percent of maxi mm
density as determ ned by AASHTO T180 or AASHTO T99 respectively.

D. Snoot hness Test and Thi ckness Control:

Test the conpl eted subbase for grade and cross section with a straight

edge.

1. The surface of each | ayer shall not show any deviations in excess of
10 mm (3/8 inch).

2. The conpl eted thickness shall be within 13 mm (1/2 inch) of the
t hi ckness as shown.

E. Protection:

1. Maintain the finished subbase in a snoboth and conpacted condition
until the concrete has been pl aced.

2. Wen Contractor's subsequent operations or adverse weather disturbs
t he approved conpacted subbase, excavate, and reconstruct it with new
mat eri al neeting the requirenents herein specified, at no additiona
cost to the VA

3.3 SETTI NG FORMS

A. Base Support:

1. Conpact the base material under the fornms true to grade so that, when
set, they will be uniformy supported for their entire length at the
grade as shown.

2. Correct inperfections or variations in the base material grade by
cutting or filling and conpacti ng.

B. Form Setti ng:

1. Set forms sufficiently in advance of the placing of the concrete to
pernit the performance and approval of all operations required with
and adjacent to the formlines.

2. Set forms to true line and grade and use stakes, clanps, spreaders,
and braces to hold themrigidly in place so that the fornms and joints
are free fromplay or novenent in any direction.

3. Fornms shall conformto Iine and grade with an all owabl e tol erance of
3 mm (1/8 inch) when checked with a straightedge and shall not
deviate fromtrue line by nore than 6 mm (1/4 inch) at any point.

4. Do not remove fornms until removal will not result in damaged concrete
or at such tine to facilitate finishing.

5. Cean and oil forns each tine they are used.

C. The Contractor’s Regi stered Professional Land Surveyor, specified in
Section 00 72 00, GENERAL CONDI TI ONS, shall establish and control the
alignnent and the grade el evations of the forms or concrete slipform ng
machi ne operati ons.

32 05 23 - 5



04-10

1. Make necessary corrections to fornms i mediately before placing
concrete.

2. Wen any form has been di sturbed or any subgrade or subbase has
beconme unstable, reset and recheck the form before placing concrete.

3.4 EQUI PVENT

A

The Resident Engineer shall approve equi pnment and tools necessary for
handling materials and perfornming all parts of the work prior to
conmencenent of worKk.

Mai ntai n equi pnent and tools in satisfactory working condition at all
tines.

3.5 PLACI NG RElI NFORCEMENT

A

Rei nforcenent shall be free fromdirt, oil, rust, scale or other

subst ances that prevent the bonding of the concrete to the

rei nforcenent.

Before the concrete is placed, the Resident Engi neer shall approve the

rei nforcenent, which shall be accurately and securely fastened in place
with suitable supports and ties. The type, anmpbunt, and position of the

rei nforcenent shall be as shown.

3.6 PLACI NG CONCRETE - GENERAL

A
B

bt ai n approval of the Resident Engi neer before placing concrete.
Renove debris and other foreign material from between the forns before
pl aci ng concrete. Obtain approval of the Resident Engi neer before

pl aci ng concrete.

Bef ore the concrete is placed, unifornly noisten the subgrade, base, or
subbase appropriately, avoiding puddl es of water.

Convey concrete fromm xer to final place of deposit by a method which
wi Il prevent segregation or |oss of ingredients. Deposit concrete so
that it requires as little handling as possible

Wi | e being placed, spade or vibrate and conpact the concrete with
suitable tools to prevent the formation of voids or honeyconmb pockets.
Vi brate concrete well against forns and along joints. Over-vibration or
mani pul ati on causing segregation will not be permitted. Place concrete
continuously between joints w thout bul kheads.

Install a construction joint whenever the placing of concrete is
suspended for nore than 30 m nutes and at the end of each day's work.
Wor kmen or construction equi pnrent coated with foreign material shall not
be pernmitted to wal k or operate in the concrete during placenent and
fini shing operations.
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3.7 PLACI NG CONCRETE FOR CURB AND GUTTER, PEDESTRI AN PAVEMENT, AND EQUI PMENT
PADS

A. Place concrete in the fornms in one |ayer of such thickness that, when
conpacted and finished, it will conformto the cross section as shown.

B. Deposit concrete as near to joints as possible w thout disturbing them
but do not dunp onto a joint assenbly.

C. After the concrete has been placed in the forms, use a strike-off guided
by the side fornms to bring the surface to the proper section to be
compact ed.

D. Consolidate the concrete thoroughly by tanping and spading, or with
approved nechani cal finishing equi pnent.

E. Finish the surface to grade with a wood or netal float.

F. Al Concrete pads and pavenents shall be constructed with sufficient
sl ope to drain properly.

3.8 PLACI NG CONCRETE FOR VEHI CULAR PAVEMENT

A. Deposit concrete into the forns as close as possible to its final

position.

w

Pl ace concrete rapidly and continuously between construction joints.
C. Strike off concrete and thoroughly consolidate by a finishing machine,
vi brating screed, or by hand-finishing.
D. Finish the surface to the el evation and crown as shown.
E. Deposit concrete as near the joints as possible w thout disturbing them
but do not dunmp onto a joint assenbly. Do not place adjacent |anes
wi t hout approval by the Resident Engineer.
3.9 CONCRETE FI NI SHI NG - GENERAL
A. The sequence of operations, unless otherw se indicated, shall be as
fol |l ows:
1. Consolidating, floating, straight-edging, troweling, texturing, and
edgi ng of joints.
2. Maintain finishing equiprment and tools in a clean and approved
condi ti on.
3. 10 CONCRETE FI NI SHI NG CURB AND GUTTER
A. Round the edges of the gutter and top of the curb with an edging tool to
a radius of 6nm (1/4 inch) or as otherw se detail ed.
B. Float the surfaces and finish with a snooth wood or netal float unti
true to grade and section and uniformin textures.
C. Finish the surfaces, while still wet, with a bristle type brush with
| ongi tudi nal strokes.
D. Inrediately after renmoving the front curb form rub the face of the curb
with a wood or concrete rubbing block and water until blem shes, form

32 05 23 - 7



04-10

mar ks, and tool marks have been renobved. Brush the surface, while still
wet, in the same manner as the gutter and curb top

Except at grade changes or curves, finished surfaces shall not vary nore
than 3 nm (1/8 inch) for gutter and 6 mMmm (1/4 inch) for top and face of
curb, when tested with a 3000 mm (10 foot) strai ghtedge.

Renpve and reconstruct irregularities exceeding the above for the ful

| engt h between regularly schedul ed joints.

Correct any depressions which will not drain.

Vi sible surfaces and edges of finished curb, gutter, and conbination
curb and gutter shall be free of blem shes, form marks, and tool narks
and shall be uniformin color, shape, and appearance.

3.11 CONCRETE FI NI SH NG PEDESTRI AN PAVEMENT

A

wal ks, Grade Sl abs, Lawn Mower Crossings, Weel chair Curb Ranps,

Terraces, :

1. Finish the surfaces to grade and cross section with a netal float,
trow ed smooth and finished with a broom noi stened with clear water

2. Broonming shall be transverse to the line of traffic.

3. Finish all slab edges, including those at forned joints, carefully
with an edger having a radius as shown on the Draw ngs.

4. Unless otherw se indicated, edge the transverse joints before
broom ng. The brooming shall elinnate the flat surface | eft by the
surface face of the edger. Execute the broomi ng so that the
corrugation, thus produced, will be uniformin appearance and not
nore than 2 nm (1/16 inch) in depth.

5. The conpl eted surface shall be uniformin color and free of surface
bl em shes, form marks, and tool marks. The finished surface of the
pavenent shall not vary nore than 5 mm (3/16 inch) when tested with a
3000 mm (10 foot) straightedge.

6. The thickness of the pavenent shall not vary nore than 6 nmm (1/4
i nch).

7. Renpve and reconstruct irregularities exceeding the above for the
full Iength between regularly schedul ed joints.

Steps: The nmethod of finishing the steps and the sidewalls is simlar to

above except as herein noted.

1. Renove the riser forns one at a tine, starting with the top riser

2. After renmoving the riser form rub the face of the riser with a wood
or concrete rubbing block and water until bleni shes, form marks, and
tool marks have been renpved. Use an outside edger to round the
corner of the tread; use an inside edger to finish the corner at the
bottom of the riser.
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3. Gve the risers and sidewall a final brush finish. The treads shal
have a final finish with a stiff brush to provide a non-slip surface
4. The texture of the conpleted steps shall present a neat and uniform
appear ance and shall not deviate froma strai ghtedge test nore than 5
nm (3/ 16 inch).
CONCRETE FI NI SH NG FOR VEHI CULAR PAVENMENT
Acconplish longitudinal floating with a Iongitudinal float not |ess than
3000 mm (10 feet) long and 150 mm (6 i nches) wi de, properly stiffened to
prevent flexing and warping. Operate the float fromfoot bridges in a
sawi ng notion parallel to the direction in which the pavenent is being
laid fromone side of the pavenent to the other, and advanci ng not nore
than half the length of the float.
After the longitudinal floating is conpleted, but while the concrete is
still plastic, elimnate mnor irregularities in the pavenent surfaces
by nmeans of netal floats, 1500 nm (5 feet) in length, and strai ghtedges,
3000 mm (10 feet) in length. Make the final finish with the
strai ght edges, which shall be used to float the entire pavenent surface
Test the surface for trueness with a 3000 nm (10 foot) strai ghtedge held
in successive positions parallel and at right angles to the direction in
whi ch the pavenent is being laid and the entire area covered as
necessary to detect variations. Advance the strai ghtedge along the
pavenent in successive stages of not nore than one half the length of
the straightedge. Correct all irregularities and refinish the surface.
The finished surface of the pavenent shall not vary nore than 6 nmm (1/4
inch) in both longitudinal and transverse directions when tested with a
3000 nm (10 foot) straightedge.
The thickness of the pavenent shall not vary nore than 6 mm (1/4 inch).
When nost of the water glaze or sheen has di sappeared and before the
concrete becones nonplastic, give the surface of the pavenent a brooned
finish with an approved fiber broomnot |ess than 450 nm (18 inches)
wi de. Pull the broomgently over the surface of the pavenent from edge
to edge. Brooning shall be transverse to the line of traffic and so
executed that the corrugations thus produced will be uniformin
character and width, and not nore than 3 mm (1/8 inch) in depth.
Carefully finish the edge of the pavenent along forns and at the joints
with an edging tool. The brooning shall elimnate the flat surface |eft
by the surface face of the edger.
The finish surfaces of new and existing abutting pavenents shal
coincide at their juncture
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CONCRETE FI NI SHI NG EQUI PMENT PADS

After the surface has been struck off and screeded to the proper

el evation, give it a snooth dense float finish, free from depressi ons or
irregularities.

Carefully finish all slab edges with an edger having a radius as shown
in the Draw ngs.

After renoving the fornms, rub the faces of the pad with a wood or
concrete rubbing block and water until blem shes, form nmarks, and t ool
mar ks have been renmpved. The finish surface of the pad shall not vary
nore than 3 mm (1/8 inch) when tested with a 3000 nm (10 foot)

st rai ght edge

Correct irregularities exceedi ng the above.
JO NTS - GENERAL

Pl ace joints, where shown, confornming to the details as shown, and
perpendi cular to the finished grade of the concrete surface.

Joints shall be straight and continuous fromedge to edge of the
pavenent .
CONTRACTI ON JO NTS

Cut joints to depth as shown with a grooving tool or jointer of a radius
as shown or by sawing with a bl ade producing the required w dth and
dept h.

Construct joints in curbs and gutters by inserting 3 mm (1/8 inch) steel
plates conforming to the cross sections of the curb and gutter.

Pl ates shall remain in place until concrete has set sufficiently to hold
its shape and shall then be renoved.

Finish edges of all joints with an edgi ng tool having the radius as
shown.

Score pedestrian pavenent with a standard grooving tool or jointer.
EXPANSI ON JO NTS

Use a preforned expansion joint filler material of the thickness as
shown to form expansi on joints.

Material shall extend the full depth of concrete, cut and shaped to the
cross section as shown, except that top edges of joint filler shall be
bel ow t he finished concrete surface where shown to allow for sealing
Anchor with approved devices to prevent displacing during placing and
fini shing operations.

Round the edges of joints with an edging tool

For m expansi on joints as foll ows:

1. Wthout dowels, about structures and features that project through,

into, or against any site work concrete construction.
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2. Using joint filler of the type, thickness, and wi dth as shown.
3. Installed in such a manner as to forma conplete, uniform separation
bet ween the structure and the site work concrete item
CONSTRUCTI ON JO NTS
Locate longitudinal and transverse construction joints between slabs of
vehi cul ar paverment as shown.
Pl ace transverse construction joints of the type shown, where indicated
and whenever the placing of concrete is suspended for nore than 30
m nut es.
Use a butt-type joint with dowels in curb and gutter if the joint occurs
at the location of a planned joint.
Use keyed joints with tiebars if the joint occurs in the mddle third of
the normal curb and gutter joint interval.
FORM REMOVAL
Forns shall remain in place at |least 12 hours after the concrete has
been placed. Renove fornms without injuring the concrete.
Do not use bars or heavy tools against the concrete in renmoving the
forms. Pronptly repair any concrete found defective after formrenoval
CURI NG OF CONCRETE
Cure concrete by one of the foll owi ng methods appropriate to the weat her
conditions and | ocal construction practices, against |oss of noisture,
and rapid tenperature changes for at |east seven days fromthe beginning
of the curing operation. Protect unhardened concrete fromrain and
flowing water. All equi pment needed for adequate curing and protection
of the concrete shall be on hand and ready to install before actua
concrete placenent begins. Provide protection as necessary to prevent
cracki ng of the pavenent due to tenperature changes during the curing
period. If any selected method of curing does not afford the proper
curing and protection against concrete cracking, renove and repl ace the
damaged pavenent and enpl oy another nethod of curing as directed by the
Resi dent Engi neer.
Burlap Mat: Provide a mininumof two |ayers kept saturated with water
for the curing period. Mats shall overlap each other at |east 150 mMm (6
i nches).
| mpervi ous Sheeting: Use wat erproof paper, polyethyl ene-coated burl ap,
or polyethyl ene sheeting. Polyethylene shall be at lease 0.1 mm (4 nils)
in thickness. Wet the entire exposed concrete surface with a fine spray
of water and then cover with the sheeting material. Sheets shall overlap
each other at least 300 mm (12 inches). Securely anchor sheeting.
Li qui d Menbrane Curi ng:
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1. Apply pignmented nmenbrane-formng curing conmpound in two coats at
right angles to each other at a rate of 5 n?#/L (200 square feet per
gallon) for both coats.

2. Do not allow the concrete to dry before the application of the
nmenbr ane.

3. Cure joints designated to be seal ed by inserting noi stened paper or
fiber rope or covering with waterproof paper prior to application of
the curing conpound, in a manner to prevent the curing conpound
entering the joint.

4. Immedi ately re-spray any area covered with curing conpound and
damaged during the curing period

3.21 CLEANI NG
A. After conpletion of the curing period:

1. Renpve the curing material (other than |iquid nenbrane).

2. Sweep the concrete clean.

3. After renoval of all foreign matter fromthe joints, seal joints as
herei n specified.

4. Clean the entire concrete of all debris and construction equi pnent as
soon as curing and sealing of joints has been conpl et ed.

3. 22 PROTECTI ON

The contractor shall protect the concrete against all damage prior to

final acceptance by the Governnent. Renpve concrete containi ng excessive

cracking, fractures, spalling, or other defects and reconstruct the
entire section between regularly schedul ed joints, when directed by the

Resi dent Engi neer, and at no additional cost to the Governnent. Exclude

traffic from vehicul ar pavenent until the concrete is at |east seven

days old, or for a |longer period of tinme if so directed by the Resident

Engi neer .

3.23 FI NAL CLEAN-UP
Remove all debris, rubbish and excess material fromthe Station.
---END- - -

32 05 23 - 12



PART

10-11

SECTI ON 32 84 00

PLANTI NG | RRI GATI ON

1 - CGENERAL

1.1 DESCRI PTI ON

A

. This section specifies nmaterials and procedures for furnishing and
installing a conplete automatically-controlled | awn, trees, shrub, and
irrigation system controllers and all other appurtenances necessary to

serve specified | andscape and plant bed areas.

1. 2 RELATED WORK
A. Excavation, Trench Wdths, Pipe Bedding, Backfill, Shoring, Sheeting,

Bracing: Section 31 20 00, EARTH MOVI NG
Concrete Wrk, Reinforcing, Placenment and Finishing: Section 03 30 00,
CAST- | N- PLACE CONCRETE.

C. CGeneral plunbing, protection of Materials and Equi pnent, and quality

assurance: Section 22 05 11, COMVON WORK RESULTS FOR PLUMBI NG

D. Submittals: Section 01 33 23, SHOP DRAW NGS, PRODUCT DATA AND SAMPLES.

E.
F.

Pl ant naterials: Section 32 90 00, PLANTI NG
Met ering: SECTION 25 10 10, ADVANCED UTI LI TY METERI NG SYSTEM

1. 3 DEFI NI TI ONS

A. Circuit Piping: Downstream fromcontrol valves to sprinklers,

specialties, and drain val ves.

Drain Piping: Downstreamfromcircuit-piping drain val ves.

C. Main Piping: Downstream from poi nt of connection to water distribution

pi ping to, and including, control valves.

D. Low Vol tage: As defined in NFPA 70 for circuits and equi pnment operating

at less than 50 volts or for renote-control, signaling power-limted

circuits.

1. 4 ABBREVI ATl ONS

A

B
C
D.
E
F

FPT: Fenml e pi pe thread

. HDPE: hi gh-density polyethyl ene plastic
. NPT: National pipe thread

PTFE: Pol ytetrafl uoroet hyl ene

. PVC. Pol yvinyl chloride plastic

. WOG Water, oil and gas
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1. 5 PERFORMANCE REQUI REMENTS

A Irrigation zone control shall be automatic operation with controller and
automatic control val ves.

B. Location of sprinklers and specialties on Drawi ngs is approximate.
Contractor to nake mnor adjustnents necessary to avoid plantings and
obstructions such as signs, utilities and |ight standards. Provide 100
percent irrigation coverage of areas indicated.

C. Del egated Design: Provide a 100 percent coverage irrigation system
i ncl udi ng conprehensi ve engi neering analysis by a qualified professiona
engi neer, using performance requirements and design criteria indicated.

D. M ni num Wor ki ng Pressures: The foll owi ng are maxi mum pressure
requirements for piping, valves and specialties unless otherw se
i ndi cat ed.

1. Irrigation Main Piping: 100 psi (640 kPa)
2. CGrcuit Piping: 80 psi (520 kPa)
1. 6 DELI VERY, STORAGE, AND HANDLI NG

A. Deliver piping with factory-applied end caps. Miintain end caps through
shi ppi ng, storage, and handling to prevent pipe-end danage and to
prevent entrance of dirt, debris, and npisture

B. Store plastic piping protected fromdirect sunlight. Support pipe to
prevent saggi ng and bendi ng.

1.7 QUALI TY ASSURANCE:
A. Products Criteria:

1. When two or nore units of the sanme type or class of nmaterials or
equi pnent are required, these units shall be products of one
manuf act ur er.

2. A namepl ate bearing manufacturer's name or trademark, including node
nunber, shall be securely affixed in a conspi cuous place on
equi pnent. In addition, the nodel nunber shall be either cast
integrally with equipnent, stanped, or otherw se pernanently marked
on each item of equipnent.

B. Installer Certification
1. Installer should be an enployer of workers that include a certified

irrigation designer qualified by The Irrigation Association

Prof essi onal C ass nmenber of the American Society of Irrigation
Consul tants Professional Technical C ass nmenber of the American
Society of Irrigation Consultants to perform specified wrk., and

have provided irrigation installations for 2 years.
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2. Service provider qualifications shall be naintained and/or trained by
the manufacturer to render satisfactory service within 8 hours of
service request notification.

Syst em Requi renent s:

1. 100 percent irrigation coverage of specified areas is required. The
Contractor shall, at no additional cost to the Governnent, make m nor
adj ust ments necessary to avoid plantings and obstructions such as
signs, utilities and light standards and achieve full and conplete
coverage of irrigated areas w thout overspray on roadways, sidewal ks,
wi ndow wells, or buildings and to protect trees fromcl ose high spray

vel oci ty.

1.8 SUBM TTALS

A

Submt product data as one package for each type of product indicated
I nclude rated capacities, operating characteristics, electrica
characteristics, and furnished specialties and accessori es.
Submit the proposed irrigation systemdesign signed and seal ed by the
qual i fied professional engineer licensed in the State where the project
is |located and responsi ble for document preparation.
Submit conplete detailed irrigation |ayout covering design of system
showi ng pi pe sizes and lengths; fittings; |ocations; types and sizes of
sprinklers; controls; backflow preventers; valves; // drainage pits; //
| ocation and mounting details of electrical control equipnment //
conplete wiring diagram showi ng routes and wire sizes for; power, signal
and control wiring details // and connections to water supply main. Do
not start work before final shop draw ng approval
Provide qualification data for:
1. Aqualified irrigation Installer.
2. Aqualified service provider, maintained and/or trained by the
manuf acturer to render satisfactory service within 8 hours of service
request notification.
Include a zone chart and controller timng schedul e showi ng each
irrigation zone and its control valve; and show the tine settings for

each automatic controller zone.

. Provi de operation and nai ntenance data for sprinklers, controllers,

automatic control valves,and other parts to include in operation and

mai nt enance nanual s.

32 84 00-3



10-11

1. 9 EXTRA MATERI ALS
A. Furnish extra materials, as called out below that match products
installed and that are packaged with protective covering for storage and
identified with | abel s describing contents.

1. Rotary and Spray Head Sprinklers, Bubblers, and Emitters : 5 percent
of anount installed for each type and size indicated, but no fewer
than 2 units.

2. Drip-tube systemtubing, Soaker Tubes: 5 percent of total length
installed for each type and size indicated, but not less than 50
feet (15 m.

1. 10 APPL| CABLE PUBLI CATI ONS
A. The publications listed below forma part of this specification to the
extent referenced. The publications are referenced in the text by the
basi ¢ designation only.
B. Anerican Society O Mechani cal Engi neers (ASME):

B16.18-2001............. Cast Copper All oy Sol der Joint Pressure
Fittings
B16.22-2001............. W ought Copper and Copper Alloy Sol der Joint

Pressure Fittings

B16.24-2006............. Cast Copper All oy Pipe Flanges and Fl anged
Fittings: O asses 150, 300, 600, 900, 1500 and
2500

B18.2.1-2010............ Square, Hex, Heavy Hex, and Askew Head Bolts

and Hex, Heavy Hex, Hex Fl ange, Lobed Head, and
Lag Screws (Inch Series)

B40.100-2005............ Pressure Gauges and Gauge Attachnents
C. Anerican Society OF Sanitary Engi neering (ASSE):

1013-2009............... Reduced Pressure Principle Backflow Preventers
and Reduced Pressure Principle Fire Protection

Backfl ow Preventers

D. Arerican Society For Testing And Materials (ASTM:

B32-08.................. Sol der Met al
B61-08.................. Steam or Val ve Bronze Castings
B62-09.................. Conposition Bronze or Qunce Metal Castings
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B88/B88M09. ............ Seanl ess Copper Water Tube

B813-10................. Li qui d and Paste Fluxes for Sol dering of Copper
and Copper All oy Tube

D1785-06................ Pol y(Vinyl Chloride) (PVC) Plastic Pipe,
Schedul e 40, 80, and 120

D2241-09................ Pol y(Vinyl Chloride) (PVC) Pressure Rated Pipe
(SDR Seri es)
D2464-06................ Threaded Poly (Vinyl Chloride) (PVC Plastic

Pipe Fittings, Schedul e 80

D2466-06. ............... Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

D2467-06. ............... Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

D2564- 04(2009)el........ Sol vent Cenents for Poly (Vinyl Chloride) (PVC
Pl astic Piping Systens

D2609-02(2008).......... Plastic Insert Fittings for Polyethyl ene (PE)
Pl astic Pipe

D2683-10................ Socket - Type Pol yethyl ene Fittings for CQutside
Di anet er- Control | ed Pol yet hyl ene Pi pe and
Tubi ng

D2855-96(2010).......... Maki ng Sol vent Cenented Joints with Poly (Viny

Chloride) (PVC) Pipe and Fittings

D3261-10a............... Butt Heat Fusion Polyethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic Pipe and
Tubi ng

FA77-10................. El astoneric Seals (Gaskets) for Joining Plastic
Pi pe

F656-10................. Primers for Use in Solvent Cenent Joints of
Pol y(Vinyl Chloride) (PVC) Plastic Pipe and
Fittings

F771-99(2005)........... Pol yet hyl ene (PE) Thernopl astic Hi gh-Pressure

Irrigation Pipeline Systens

E. Arerican Water Works Associati on (AWM) :
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C504-06................. Rubber - Seated Butterfly Val ves

C906-07.............. ... Pol yet hyl ene (PE) Pressure Pipe and Fittings, 4
in. (100 M) Through 63 in. (1600 mMm, for

Water Distribution and Transm ssion
F. Arerican Wl di ng Society (AWS):
A5. 8/ A5. 8M 2004. ........ Filler Metals for Brazing and Braze Vel di ng
G Ceneral Services Administration:

A-A-60005............... Frames, Covers, G atings, Steps, Sunp and Catch
Basi n, Manhol e

H. Manuf acturers Standardi zati on Society (MsS):

SP-70-2006.............. Gray lron Gate Val ves, Flanged and Thread Ends
I. National Fire Protection Association (NFPA):

70 2011 Edition......... National Electrical Code

1. 11 WARRANTY
A. The Contractor shall renedy any defect due to faulty material or
wor kmanshi p and pay for any damage to other work resulting therefrom
within a period of // one year // two years // fromfinal acceptance.
Further, the Contractor will provide all manufacturers’ and supplier's
witten guarantees and warranti es covering materials and equi prent

furni shed under this Contract.
PART 2 - PRODUCTS

2.1 PI PES, TUBES AND FI TTI NGS
A. Conply with requirenents in the piping schedule for applications of
pi pe, tube, and fitting materials, and for joining nethods for specific
services, service |locations, and pipe sizes.
B. Soft copper tube shall be ASTM B88, Type B water tube, anneal ed tenper.
1. Copper Pressure Fittings shall be ASME B16.18 cast-copper-alloy or
ASME B16. 22 w ought - copper solder-joint fittings
2. Bronze flanges shall be ASME B16. 24, O ass 150, with sol der-joint
end.
3. Copper unions shall be cast-copper-alloy, hexagonal-stock body, with
bal | - and- socket, netal-to-netal seating surfaces and sol der-joint or

t hr eaded ends.
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C. Hard Copper Tube: ASTM B88, Type L (ASTM B88, Type B), or ASTM B88, Type
M (ASTM B88, Type C), water tube, drawn tenper.

1. Copper pressure fittings: ASME B16.22, w ought-copper sol der-joint
fittings or ASME B16. 18, cast-copper-all oy.

2. Bronze fl anges: ASME B16.24, Cass 150, with solder-joint end.

3. Copper unions: Cast-copper-alloy, hexagonal -stock body, with ball-
and- socket, netal-to-nmetal seating surfaces and sol der-joint or
t hr eaded ends.

D. PE pipe with controlled ID shall be ASTM F771, PE 3408 conpound; SIDR
11.5 or SIDR 15.

1. Insert fittings for PE pipe: ASTM D2609, nylon or propylene plastic
with barbed ends. |nclude bands or other fasteners.

E. PE pressure pipe: AWM C906, with DR of 7.3, 9, or 9.3 and PE conpound
nunber required to give pressure rating not |less than 200 psi (1380
kPa) .

1. PE butt, heat-fusion fittings shall be ASTM D3261.

2. PE socket-type fittings shall be ASTM D2683.

F. PVC pi pe: ASTM D1785, PVC 1120 conpound, Schedul e 80.

1. PVC socket fittings shall be ASTM D, 2464 Schedul e 80.

2. PVC threaded fittings: ASTM D2464, Schedul e 80.

3. Swing joints: Threaded fittings with elastoneric seals that all ow 360
degree rotation, and designed for mininmm 200 psi (1375 kPa) working
pressure, nmay be used in lieu of standard threaded fittings.

4. PVC socket unions: Both headpi ece and tail piece shall be PVC with
socket ends.

G PVC Pi pe: ASTM D2241, PVC 1120 conpound, SDR 21 or SDR 26.

1. PVC socket fittings: ASTM D2467, Schedul e 80.

2. PVC socket unions: Both headpiece and tail piece shall be PVC with
socket or threaded ends.

2.2 PI PE JO NI NG MATERI ALS

A. Metal, pipe-flange bolts and nuts: ASME B18.2.1, carbon steel unless
ot herw se indi cat ed.

B. Brazing filler metals: AW A5.8, BCuP Series, copper-phosphorus alloys
for general -duty brazing unl ess ot herw se indicat ed.

C. Solder filler netals: ASTM B32, |ead-free alloys. |nclude water-
flushable flux according to ASTM B813.

D. Sol vent cenents for joining PVC piping: ASTM D2564. | nclude primer
according to ASTM F656.
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E. Plastic, Pipe-Flange Gaskets, Bolts, and Nuts: Type and nateri al
recommended by pi pi ng system manuf acturer unl ess ot herw se indicat ed.
2. 3 VALVES
A. Underground Shut-Of Valves: tie into the existing rain bird system
2.4 AUTOVATI C CONTROL EQUI PMENT - | NDEPENDENT ELECTRI C CONTROLLER W TH NO FLOW

SENSI NG ( FOR SMALL | NSTALLATI ONS)

A. The electric automatic control systemshall consist of one controller
whi ch operates individual renpote control valves in accordance with
timng schedul es programmed into the independent unit. The |ocation of
the controller is shown on the draw ngs.

B. The Controller Systemshall have the foll owi ng equi pnent,
characteristics and capabilities:

1. A mininmum of 4 independent prograns.

2. A 7 day cal endar, odd/even day or day interval options of 1 to 30
days and a 365 day cl ock/cal endar.

a. Exclude a day option to allow for the selection of specific day(s)
not to water.

3. Station run times of 1 minute to 10 hours in 1 mnute increments with
a mnimumof 16 total start tinmes and start time stacking within each
program

4. Season adjust setting from10 to 200 percent in 10 percent
i ncrenents.

5. Weat her-resistant, |ocking nmetal cabinet with heavy duty internal
transf or mer.

6. Automatic, sem -automatic, manual and tinmed-nanual operation.

7. 10 position progranm ng dial and LCD displ ay.

8. Self-diagnhostic circuit breakers that identify and override
el ectrical malfunction of valves.

9. Non-volatile nmenory to retain power during power failures of any
duration and battery backup to maintain accurate tine for up to 90
days.

10. Sensor hook-up with sensor override switch on facepl ate.

11. Lightning surge protection.

2.5 NOT USED
2. 6 SPRI NKLER HEADS

A. Sprinkler heads: Heads type and placenent shall be subnmitted to the COIR

for approval by the contractor.The type shall be rain bird to match

existing. The entire internal assenbly including filter screen, to be
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capabl e of renoval fromthe top without renoving the sprinkler case from

the riser.

B. Rotary pop-up sprinklers: Gear-driven.

1. Full circle sprinklers shall be dual or tri-nozzle conbination type
with positive drive by means of a water-driven gear assenbly.
Sprinkler head to rotate uniformy and to be driven by neans of a
train of gears. Sprinklers to be equipped with an integral anti-drain
valve to be self-closing at pressures of 10 feet (3.0 m) of head or
| ess. Gears and pinions shall be assenbl ed on stainless stee
spindles in a water-|ubricated sandproof gear case. An inlet screen
shal |l prevent debris fromentering the sprinkler and shall be
renovable with the internal assenbly. Sprinklers outer case shall be
constructed of corrosion resistant, inpact resistant, heavy-duty ABS.

2. Part circle sprinklers shall be variable arc type as required with
sane type drive used for full circle heads.

C. Shrub spray head nozzle shall be pop-up or fixed spray type of standard
under si ze or oversize configuration as noted on plans. The sprinkler
body, stem nozzle and screen shall be constructed of heavy-duty,
ultraviolet resistant plastic. It shall have a heavy duty stainless
steel retract spring and a ratcheting systemfor alignment of the
pattern. The sprinkler shall have a soft elastonmer pressure-activated
co-nol ded wi per seal for cleaning debris fromthe pop-up stem The
sprinkler shall have a plastic or brass nozzle with an adjusting screw
capabl e of regulating the radius and flow. The sprinkler shall be
capabl e of housing protective, non-clogging filter screens or pressure
conpensating screens (PCS) under the nozzle.

D. Drip Emitters shall be of the pressure conpensating, permanently
assenbled type with 1/2 inch (1.25 cm) FPT inlet. Enmitters shall be
capabl e of providing 1 GPM (3.8 LPM at inlet pressures between 15 and
50 psi (105 and 342 kPa).

E. Emitter distribution tubing shall be constructed of UV resistant vinyl
material with a 0.22 inch (5.5 m) OD and a 0.16 inch (4 mm |.D
Tubi ng shall be manufactured by the sane manufacturer as the drip
emtters.

2.7 QUI CK COUPLERS
A. Quick couplers shall have all parts contained in a two-piece unit and

shall consist of a coupler water seal valve assenbly and a renovable
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upper body to allow the spring and key track to be serviced w thout shut
down of the main.
B. Metal parts shall be brass.
C. Lids shall be | ockable vinyl covered and have springs for positive
closure on key renoval .
D. Furnish 2 hose swivels and operating keys for each size coupler to the
Contracting Oficer’s Representative.
2.8 LOW VOLTAGE CONTROL VALVE W RE
A. Wre shall be solid copper wire, Underwiters Laboratories Inc. approved
for direct burial in ground. Size of wire shall be in accordance with
manuf acturer's recomendati ons, never |ess than No. 14.
2.9 SPLI CI NG MATERI ALS: EPOXY WATERPROOF SEALI NG PACKET. LOW VOLTAGE
CONTROLLER CABLE
A. Multi-strand cable, UL-approved for direct burial in ground. Size and
type of wire shall be in accordance with manufacturer’s reconmendati ons.
2. 10 SLEEVE MATERI AL
A. ASTM D2241, Schedul e 40.

SPEC WRI TER NOTE: Use non-detectable type
at ceneteries only.

2. 11 WARNI NG TAPE
A. Provide standard, 4-M1 polyethylene 3 inch (76 nm w de tape, //
detectable // non-detectable // type blue with black letters (if potable
water), or purple with black letters (if reclainmed or untreated well
water), and inmprinted with “CAUTI ON BURI ED | RRI GATI ON WATER LI NE BELOW .
2.12 TRACER W RES
A. Tracer Wres shall be No. 14, Geen, Type TWpl astic-coated copper
tracer wire shall be installed with non-netallic irrigation main |ines.

PART 3 - EXECUTI ON

3. 1 PREPARATI ON
A. Exami ne proposed irrigation areas for conpliance with requirenments and
conditions affecting installation and perfornmance.
B. Set stakes to identify | ocations of proposed irrigation system Obtain
Contracting Oficer’s Representative's approval before excavati on.
3.2 PI PE | NSTALLATI ON - GENERAL
A. Layout work as closely as possible to drawings. Swing joints, offsets
and all fittings are not shown. Lines are to be in a common trench

wher ever possi bl e.
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. Install sprinkler lines to avoid heating, ventilating, and air
conditioning trenches; electric ducts; stormand sanitary sewer lines;
and existing water and gas mains; all of which have the right of way.

. Exi sting sidewal ks and curbs shall not be cut during trenching and
installation of pipe. Install pipe under sidewal ks and curbs by jacking,
auger boring, or by tunneling. Repair or replace any cracked concrete,
due to settling, during the warranty peri od.

. Do not lay pipe on unstable material, in wet trenches or, in the opinion
of Contracting Officer’s Representative, when trench or weat her
conditions are unsuitable for work.

. Allow a mnimmof 3 inches (80 nm) between parallel pipes in the sane
trench.

. CUean the interior portion of pipe and fittings of foreign natter before
installation. Securely close open ends of pipe and fittings with caps or
plugs to protect fixtures and equi pnent against dirt, water and chenica
or mechanical injury. At conpletion of all work thoroughly clean
fixtures, exposed materials and equi pnent.

The full length of each section of pipe shall rest upon the pipe bed
with recesses excavated to acconmodate bells or joints. Do not |ay pipe
on wood bl ocki ng.

. Hol d pi pe securely in place while joint is being nade.

. Do not work over, or walk on, pipe in trenches until covered by | ayers
of earth, well tanped, in place to a depth of 12 inches (300 mm over

pi pe.

SPEC WRI TER NOTE: Sel ect one paragraph,
‘connect’ or ‘disconnect’ options
appropriate to installation in either
cenmetery or hospital

.lrrigation lines and control wire in cenmetery applications shall run at
boundari es of graves, through designated utility |anes or beside
roadways so that any gravesite may be opened in the future wi thout
disruption of the irrigation system

. Irrigation lines and control wire shall run through designated utility

| anes or besi de roadways where possi bl e.

. Connect new systemto existing mains.

Concrete thrust blocks shall be installed where the irrigation nain
changes direction at “L” and “T” locati ons and where the irrigation main
term nates. Pressure tests shall not be nade for a period of 36 hours

following the conpletion of pouring of the thrust bl ocks. Concrete
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thrust bl ocks for supply mains shall be sized and placed in strict

accordance with the pipe manufacturer's specifications and shall be of

an adequate size and so placed as to take all thrust created by the
mexi mum i nt er nal water pressure.

N. M ni num cover over water mmins shall be 30 inches (750 mm). Cover
laterals to minimum depth of 24 inches (600 mm.

O. Warni ng tape shall be continuously placed 12 inches (300 M) above
sprinkler systemwater mains and | aterals.

3. 3 PLASTI C PI PE | NSTALLATI ON

A. Plastic pipe shall be snaked in trench at |eastl foot per 100 feet (1
meter to 100 neters) to allow for thermal construction and expansi on and
to reduce strain on connections.

B. Joints
1. Sol vent Wel ded Socket Type: ASTM D2855.

2. Threaded Type: Apply liquid teflon thread |ubricant of teflon thread
type. After joint is nade hand tight (hard), a strap wench should be
used to nake up to two additional full turns.

3. El astoneric Gasket: ASTM F477.

3.4 EM TTER HOSE | NSTALLATI ON

A. Joint: Solvent weld connection.

B. Bushi ng: Adaptation from PVC Schedule 40 fittings to flex vinyl hose
shall be line size by 3/8 inch (10 mm) insert bushings.

3.5 SLEEVE | NSTALLATI ON

A. Furnish and install where pipe and control w res pass under wal ks,
pavi ng, walls, and other sinilar areas.

B. Sleeves to be twice line size or greater to accommpdate retrieval for
repair of wiring or piping and shall extend 12 inches (300 my beyond
edges of paving or construction.

C. Bed sleeves with a mininmumof 4 inches (100 nm of sand backfill above
top of pipe in areas where pipe is placed prior to hardscape is
i nstalled.

3.6 VALVE | NSTALLATI ON

A. Locations of renote control valves are schematic. Renpte control val ves
shal | be grouped wherever possible and aligned at a set dinension back
of curb al ong roads.

B. No val ves shall be set under roads, pavenment or wal ks.

C. dean interior of valves of foreign matter before installation.
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Pressure control valves installed adjacent to renpte control valve shal

be housed in the sane val ve box.

E. Set valve box cover flush with finished grade

Control valves shall never be less than 3 inches (80 nm bel ow finished

grade

3. 7 SPRINKLER AND QUI CK COUPLER | NSTALLATI ON

A

Sprinkl er heads and qui ck couplers shall be placed on tenporary nipples
extending at least 3 inches (80 nmm) above finished grade. After turf is
establ i shed, renove tenporary nipples, ensuring that no dirt or foreign
matter enters outlet, and install sprinkler heads and quick couplers at
ground surface as detail ed.

Pl ace part circle rotary sprinkler heads no nore than 6 inches (150 nm
fromedge, of and flush with top of adjacent wal ks, header boards,

curbs, and nowi ng aprons, or paved areas at tine of installation.

Install all sprinklers, shrub sprays and qui ck couplers on swing joints
as detailed on plans.

Set shrub heads 8 inches (200 nm above grade and 1 foot (300 mMm) from
edge of curb or pavenent. Place adjacent to walls. Stake heads prior to
backfilling trenches. Support stakes to be parallel to riser

Each sprinkler section shall drain to waste val ves placed at | owest
elevation points in the system Wste valves shall discharge to drainage
pits conposed of three 1 foot (300 nm |long vertical sections of 24 inch
(600 mm) dianeter sewer pipe placed under the lawn areas. Fill pipe with
gravel and cover with 2 inch (50 mM) precast concrete cover before
backfilling. Waste val ves nay al so di scharge to storm sewers, where

avai |l abl e.

3.8 DRI P | RRI GATI ON SPECI ALTY | NSTALLATI ON

A
B

C.

Install drip tubes with direct-attached emtters on ground.

Install manifold emtter systens with tubing to enmitters. Plug unused
mani fold outlets. Install enmitters on the ground

Install application pressure regulators and filter units in piping near

device being protected, and in control-valve boxes .

3. 9 AUTOVATI C | RRI GATI ON - CONTROL SYSTEM | NSTALLATI ON

1. Connect to existing system

3. 10 CONTROL W RE | NSTALLATI ON

A Wring frommaster controllers to satellites and stub cuts for future

extension shall be located in trench with new mains or in separate
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trench at back of curb, unless cross-country route is shown. Locate in
trench with mai ns when possi ble on cross-country routes.

B. Wring bundles |located with piping shall be set with top of the bundle 2
i nches (50 M) bel ow bottom of the pipe. No two wires in any bundl e
shal | be of the same color. Wres shall be bundled, and tied or taped at
15 foot (4.5 m intervals. A nunbered tag shall be provided at each end
of awre, i.e., at valve, at field |ocated controllers and at master
controller. The wires at each end of wire to be the sanme in nunber and
col or.

C. Splicing shall be held to a mininum A pullbox shall be provided at each
splice. No splices will be allowed between field | ocated controllers and
renote control val ves.

D. Provide 12 inch (300 mm expansion loops in wiring at each wire
connection or change in wire direction. Provide 24 inch (600 nm) |oop at
renote control val ves.

E. The power wire(s) for the operation of irrigation systemshall not be
run in same conduit as the irrigation control wire(s).

3. 11 TRACER W RE | NSTALLATI ON

A. Tracer wire shall be installed on bottomof trench, adjacent to vertical
pi pe projections, carefully installed to avoid stress from backfilling,
and shall be continuous throughout |ength of pipe with spliced joints
sol dered and covered with insulation type tape.

B. Tracer wire shall follow nmain line pipe and branch lines and term nate
in yard box with gate valve controlling these main irrigation |lines.
Provi de sufficient length of wire to reach finish grade, bend back end
of wire to nake a | oop and attach a plastic |abel with designation
"Tracer Wre."

C. Record |l ocations of tracer wires and their term nations on project
record docunents.

3. 12 FI ELD TEST AND QUALI TY CONTRCOL

A. Engage a factory-authorized service representative to inspect, test, and
adj ust conponents, assenblies, and equi pnment installations, including
connecti ons.

B. Tests and I nspecti ons:

1. Pressure test lines before joint areas are backfilled. Backfill a
m ni mum of 12 inches (300 mm) over the pipe to naintain pipe
stability during test period. Test piping at hydraulic pressure of
150 psi (1025 kPa) for two hours. Maximum |l oss shall be 0.8
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gal l ons/i nch pipe dianeter/1,000-feet (3 L/25 nm pi pe di anet er/ 300
m. Locate punp at low point in line and apply pressure gradually.
Install pressure gage shut-off valve and safety bl ow off val ve

bet ween pressure source and pi ping. |Inspect each joint and repair
| eaks. Line shall be retested until satisfactory.

2. After testing, flush systemwi th a minimumof 150 percent of
operating fl ow passing through each pipe beginning with |arger nains
and continuing through smaller mains in sequence. Flush lines before
installing sprinkler heads and qui ck coupl ers.

3. After installation, charge systemand test for |eaks. Repair |eaks
and retest until no | eaks exist.

4. After electrical circuitry has been energi zed and final adjustnent of
the sprinkler heads to permanent |evel at ground surface is conplete,
test each sprinkler section by the pan test and visual test to
indicate a uniformdistribution within any one sprinkler head area
and over the entire area. Qperate controllers and automatic control
val ves to denonstrate the conplete and successful installation and
operation of all equipnent.

C. Test and adjust controls and safeties. Replace damaged and
mal functioning controls and equi pnent. Any irrigation product will be
consi dered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

3. 13 ADJUSTMENTS

A. Adj ust settings of controllers.

B. Adj ust automatic control valves to provide flow rate at rated operating
pressure required for each sprinkler circuit.

C. Adj ust sprinklers and devices, except those intended to be nounted
aboveground, so they will be flush with, or not nore than // 1/2 inch

(13 mm) // Insert value // above, finish grade.

SPEC WRI TER NOTE: Adj ust ver bal

i nstructional hours in follow ng
paragraph to suit the installation.
Hospital equals 8 hours, cenetery equals
16 hours, m ninmum

3. 14 DEMONSTRATI ON AND DOCUMENTATI ON
A. Prior to final acceptance, verbal instructions, for a period of not |ess
than 100 hours, shall be provided to the operating personnel. Provide 2
addi ti onal years of software support for one hour each nonth.
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. Programcontroller and satellites according to approved irrigation

schedul e.

. Fol | ow manuf acturer's instructions for installation.

. Manufacturer of Control Systens shall certify control systemis

conplete, including all related conponents, and totally operational.

Submt certificate to Contracting Oficer’s Representative.

. Maintain and provide a conplete set of as built draw ngs which shall be

corrected daily to show changes in |locations of all pipe, valves, punps

and related irrigation equi pnent. Val ves shall be shown with di nensions
to reference points.

. Controller Drawi ngs and Zone Chart(s):

1. Prepare in digital format a draw ng nappi ng the | ocation of all
val ves, lateral lines, and route of the control wires. ldentify all
val ves as to size, station, nunber and type of irrigation. Digital
formatted "as built" drawi ngs nust be approved before controller zone
charts are prepared.

2. Provide one controller zone chart for each automatic controller
showi ng the area covered by the controller. The chart shall be a
reduced drawi ng of the actual "as built" systemand fit the maxi num
size controller door will allow If controller sequence is not
| egi bl e when the drawing is reduced to door size, the draw ng shall
be enlarged to a size that is readable and placed folded, in a seal ed
plastic container, inside the controller door.

3. The final irrigation “as built” draw ngs shall be submitted in
digital format with a different color code used to show area of
coverage for each station. Al drawi ngs and zone charts nust be
conpl eted and approved prior to final inspection of the irrigation

system
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SECTION 32 90 00
PLANTING

PART 1 - GENERAL
1.1 DESCRIPTION
This work consists of furnishing and installing all planting materials
required for landscaping hereinafter specified in locations as shown.
New rock mulch beds will be added around buildings. Sod will be
installed in demolition areas involving turf removal. Seeding will be
required over trenches in existing turf areas.
1.2 EQUIPMENT
Maintain all equipment, tools and machinery while on the project in
sufficient quantities and capacity for proper execution of the work.
1.3 RELATED WORK
A. Section 31 20 00, EARTH MOVING, Stripping Topsoil and Stock Piling.
B. Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS.
C. Section 32 84 00 PLANTING IRRIGATION
1.4 SUBMITTALS
A. Samples: Submit the following samples for approval before work is

started:

Inert Mulch 2.3 kg (5 pounds) of each type
to be used.

B. Certificates of Conformance or Compliance: Before delivery, notarized
certificates attesting that the following materials meet the
requirements specified shall be submitted to the Resident Engineer for
approval:

1. Sod

2. Membranes (weed barrier fabric)

8. Rock mulch

C. Manufacturer's Literature and Data:

1. Metal edging

2. Erosion control materials

1.5 DELIVERY AND STORAGE

A. Delivery:

1. Notify the Contracting Officer representative of the delivery
schedule in advance so the plant material may be inspected upon
arrival at the job site. Remove unacceptable plant material from the
job site immediately.

2. During delivery: Protect sod, from drying out and seed from

contamination.
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B.

Storage:

1. Sprinkle sod with water and cover with moist burlap, straw or other
approved covering, and protect from exposure to wind and direct
sunlight. Covering should permit air circulation to alleviate heat

development.

1.6 PLANTING AND TURF INSTALLATION SEASONS AND CONDITIONS

A.

Perform operations within the following dates: April 15, 2012 to Junel5,
2012.

No work shall be done when the ground is frozen, snow covered, too wet
or in an otherwise unsuitable condition for planting. Special conditions
may exist that warrants a variance in the specified planting dates or
conditions. Submit a written request to the Resident Engineer stating

the special conditions and proposal variance.

1.7 TURF ESTABLISHMENT PERIOD

A.

The Establishment Period for turf shall begin immediately after
installation, with the approval of the Resident Engineer, and continue
until the date that the Government accepts the project or phase for
beneficial use and occupancy. During the Turf Establishment Period the
Contractor shall:
1. Water all turf to maintain an adequate supply of moisture within the
root zone. An adequate supply of moisture is the equivalent of 25 mm
(1 inch) of absorbed water per week either through natural rainfall
or augmented by periodic watering. Apply water at a moderate rate so
as not to displace the mulch or flood the plants and turf.
2. Provide the following turf establishment:
a. Eradicate all weeds. Water, fertilize, overseed, and perform any
other operation necessary to promote the growth of grass.
b. Replant areas void of turf 0.1 m? (one square foot) and larger in
area.
c. Mow the new lawn at least three times prior to the final
inspection. Begin mowing when grass is 100 mm (4 inches) high. Mow

to a 65 mm (2-1/2 inch) height.

1.8 TURF WARRANTY

A.

All work shall be in accordance with the terms of the Paragraph,
"Warranty" of Section 00 72 00, GENERAL CONDITIONS, including the
following supplements:

1. A One Turf Warranty will begin on the date that the Government
accepts the project or phase for beneficial use and occupancy. The
Contractor shall have completed, located, and installed all turf
according to the plans and specifications. All turf is expected to be

living and in a healthy condition at the time of final inspection.
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2. The Contractor will replace any areas void of turf immediately. A one
year warranty for the turf that was replaced, will begin on the day
the work is completed.

3. Replacement of relocated plants, that the Contractor did not supply,
is not required unless they die from improper handling and care
during transplanting. Loss through Contractor negligence requires
replacement in kind and size.

4. The Government will reinspect all turf at the end of the One Year
Warranty. The Contractor will replace any dead, missing, or defective
turf immediately. The Warranty will end on the date of this
inspection provided the Contractor has complied with the work
required by this specification. The Contractor shall also comply with
the following requirements:

a. Replace dead, missing or defective plant material prior to final
inspection.

b. Complete remedial measures directed by the Resident Engineer to
ensure plant and turf survival.

c. Repair damage caused while making turf replacements.

1.9 APPLICABLE PUBLICATIONS

A.

The publications listed below, form a part of this specification to the

extent referenced. The publications are referenced in the text by basic

designation only.

American National Standards Institute (ANSI) Publications:

ANST Z60.1-04........... Nursery Stock

ANST Z133.1-06.......... Tree Care Operations-Pruning, Trimming,
Repairing, Maintaining, and Removing Trees and
Cutting Brush- Safety Requirements

Hortus Third, A Concise Dictionary of Plants Cultivated in the U.S. and

Canada.

American Society for Testing and Materials (ASTM) Publications:

Cl36-06...ciiiineeeennn. Sieve Analysis of Fine and Coarse Aggregates
C516-02. .. i Vermiculite Loose Fill Thermal Insulation
C549-06...ciiiiiiennnn Perlite Loose Fill Insulation

DO77-05. i it ii e Emulsified Asphalt (AASTHO M140)

D2028-97 (Rev. 2004)....Cutback Asphalt (Rapid-curing Type)

D2103-05.. ... Polyethylene Film and Sheeting

Turfgrass Producers International:

Turfgrass Sodding.

U. S. Department of Agriculture Federal Seed Act.
1998 . ittt e Rules and Regulations
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PART 2 - PRODUCTS
2.1 GENERAL
All turf material will conform to the varieties specified or shown in
the plant list and be true to botanical name as listed in Hortus Third.
2.2 TOPSOIL

A. Topsoil shall be a well-graded soil of good uniform quality. It shall be
a natural, friable soil representative of productive soils in the
vicinity. Topsoil shall be free of admixture of subsoil, foreign matter,
objects larger than 25 mm (one inch) in any dimension, toxic substances,
weeds and any material or substances that may be harmful to plant growth
and shall have a pH value of not less than 5.0 nor more than 7.5.

B. Obtain material from stockpiles established under Section 31 20 00,
EARTH MOVING, subparagraph, Stripping Topsoil, that meet the general
requirements as stated above.

C. If sufficient topsoil is not available on the site to meet the depth as
specified herein, the Contractor shall furnish additional topsoil. At
least 10 days prior to topsoil delivery, notify the Resident Engineer of
the source(s) from which topsoil is to be furnished. Obtain topsoil from
well drained areas. Additional topsoil shall meet the general
requirements as stated above.

2.3 TURF FERTILIZER
Provide turf fertilizer that is commercial grade, free flowing, uniform
in composition, and conforms to applicable state and federal
regulations. Granular fertilizer shall bear the manufacturer's
warranteed statement of analysis.

2.4 MEMBRANES

A. Landscape Fabric shall be a woven needle-punched polypropylene weighing
113 grams per square meter (4.8 oz. per sq. yd.) And a 950 liter per
minute flow rate per sqg. meter. (90 gal. per minute flow rate per sq.
ft.)

2.5 MULCH

A. Mulch shall be free from deleterious materials and shall be stored as to
prevent inclusion of foreign material.

B. Inert mulch materials shall be riverbank stone and crushed granite to
match existing rock on site rock mulch in front of hospital building 12
will be sourced locally. The 2%-1 inch crushed gravel will be of a size

and color to match the existing rock at building 3.
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2.6 EROSION CONTROL

A. Erosion control blanket material shall be cellulose fiber blanket bonded
to 6 mm (1/4 inch) square plastic net weighing 10 kg/100 m? (20 pounds
per 1000 square feet) in 1250 mm (50 inch) wide rolls.

2.7 EDGING
Metal edging shall be galvanized steel or aluminum with slots provided
for stakes and shall be (3/16 inch) thick by 6 inches deep in standard
lengths. Steel edging shall be treated with a rust preventative coating
and factory finished in color green . Anchoring stakes shall be of
similar material and 16 to 18 inches long and tapered.

2.8 WATER
Water shall not contain elements toxic to plant life. It shall be
obtained from irrigation system as specified in Section 01 00 00,
GENERAL REQUIREMENTS, paragraph, Temporary Services at no cost to the
Contractor.

2.9 SEED

Seed shall be state-certified seed of the latest season's crop and shall
be delivered in original sealed packages bearing the producer's
warranteed analysis for percentages of mixtures, purity, germination,
weed seed content, and inert material. Seed shall be labeled in
conformance with U. S. Department of Agriculture rules and regulations
under the Federal Seed Act and applicable state seed laws. Seed that has
become wet, moldy, or otherwise damaged will not be acceptable. Onsite
seed mixing shall be done only in the presence of the Resident Engineer.
Seed mixtures shall Poa Pratensis, Kentucky Bluegrass locally sourced.
2.10 soD
Sod shall be certified sod as classified in the TPI Guideline
Specifications to Turfgrass Sodding. The composition of the grass
species in the sod shall be as follows: Poa Pratensis, Kentucky blue

grass locally sourced.

PART 3 - EXECUTION
3.1 LAYOUT

Stake bed outlines on project site for approval by the Resident Engineer
before beds are dug. The Resident Engineer may approve adjustments to
mulch edging locations to meet field conditions.
3.2 EXCAVATION FOR MULCH BEDS
A. Prior to excavating for bed, verify the location of any underground
utilities. Damage to utility lines will be repaired at the Contractor's

expense. Where lawns have been established prior to planting operation,

32 90 00 - 5



HOT SPRINGS VA MEDICAL CENTER PROJ.NO. 568-12-210

cover the surrounding turf before excavations are made in a manner that
will protect turf areas. Barricade existing trees, shrubbery, and beds
that are to be preserved in a manner that will effectively protect them
during the project construction.

3.3 MEMBRANE
Install membrane with 6-inches of overlap and anchor with 4-inch sod
stakes where indicated on drawings. Clean membrane of dirt and ebris
prior to installing rock mulch.

3.4 MULCH

Install rock mulch to an even depth of 3-inches or greater.

3.5 TOP SOIL
After tilling the soil for bonding of topsoil with the subsoil, spread
the topsoil evenly to a minimum depth of 2 (inches). Incorporate topsoil
at least 2 into the subsoil to avoid soil layering. Do not spread
topsoil when frozen or excessively wet or dry. Correct irregularities in
finished surfaces to eliminate depressions. Protect finished topsoil
areas from damage by vehicular or pedestrian traffic. Complete lawn work
only after areas are brought to finished grade.

3.6 MECHANICAL SEEDING

A. Broadcast seed by approved sowing equipment at the rate of 5 (pounds per
1,000 square feet. Cover seed to an average depth of 6 mm (1/4 inch) by
means of manual raking.

B. Immediately after seeding, firm up the entire area with a roller not
exceeding 225 kg/m (150 pounds per foot) of roller width. Where seeding
is performed with a cultipacker-type seeder or where seed is applied in
combination with hydro-mulching, no rolling is required.

C. Immediately after preparing the seeded area, evenly spread an organic
mulch of straw by hand or by approved mechanical blowers at the rate of
0.5 kg/m? (2 tons per acre). Application shall allow some sunlight to
penetrate and air to circulate but also reduce soil and seed erosion and
conserve soil moisture.

3.7 SODDING

A. Accomplish sodding in accordance with the ASPA Guideline Specifications
for sodding. Lay sod at right angles to slope or the flow of water. On
slope areas, start at the bottom of the slope.

B. After completing the sodding operation, blend the edges of the sodded

area smoothly into the surrounding area.

32 90 00 - 6



HOT SPRINGS VA MEDICAL CENTER PROJ.NO. 568-12-210

3.8 WATERING

Apply water to the turf areas immediately following installation at a
rate sufficient to ensure thorough wetting of the soil to a depth of at
least 100 mm (4 inches). Supervise watering operation to prevent
run-off. Supply all pumps, hoses, pipelines, and sprinkling equipment.

Repair all areas damaged by water operations.

3.9 PROTECTION OF TURF AREAS

Immediately after installation of the turf areas, protect against
traffic or other use by erecting barricades, as required, and placing

approved signs at appropriate intervals until final acceptance.

3.10 EROSION CONTROL MATERIAL

A.

Install and maintain erosion control material meeting the requirements
of this specification on the designated areas as shown and specified.
Prepare, fertilize and vegetate the area(s) to be covered, as specified,
before the erosion material is placed. Immediately following the
planting operations, lay the material evenly and smoothly and in contact
with the soil throughout. Omit the straw mulch from all seeded areas
receiving the erosion control material.

For waterways, unroll the material in the direction of waterflow. When
two or more strips are required to cover a ditch area, they shall
overlap at least 100 mm (4 inches). In case a strip is to be spliced
lengthwise, the ends of the strips shall overlap at least 150 mm (6
inches) with the upgrade section on top.

When using erosion control material on slopes, place the material either
horizontally or vertically to the slope with the edges and ends of
adjacent strips butted tightly against each other.

Staple each strip in three rows (each edge and center with the center
row alternately spaced) with staples spaced not more than 1200 mm (4
feet) longitudinally. When using two or more strips side by side on
slopes, use a common row of staples on the adjoining strips. Staple all
end strips at 300 mm (one foot) intervals at the end. Firmly embed
staples in the underlying soil.

Maintenance shall consist of repairs made necessary by erosion, wind, or
any other cause. Maintain, protect, repair, or replace the erosion
control material until the Termination of the Plant and Warranty Period.
RESTORATION AND CLEAN-UP

Where existing or new turf areas have been damaged or scarred during
planting and construction operations, restore disturbed area to their
original condition. Keep at least one paved pedestrian access route and

one paved vehicular access route to each building clean at all times. In
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areas where planting and turf work have been completed, clear the area
of all debris, spoil piles, and containers. Clear all other paved areas
when work in adjacent areas is completed. Remove all debris, rubbish and
excess material from the station.

3.12 ENVIRONMENTAL PROTECTION
All work and Contractor operations shall comply with the requirements of
Section 01 57 19, TEMPORARY ENVIRONMENTAL CONTROLS.

- --END - - -
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